
OFF-SITE AREA FINAL ENGINEERED COVER 
CONSTRUCTION COMPLETION REPORT 

AMERICAN CHEMICAL SERVICE, INC. 
NPL SITE 

GRIFFITH, INDIANA 

MWH File No. 2090601 

EPA Region 5 Records Ctr 

/11111111 . 
268191 

Prepared For: 

American Chemical Service NPL Site RD/RA Executive Committee 

Prepared by: 
Robert A. Adams, P.E. 
Senior Engineer 

"TvNt= z~, wo...., 
Date 

Date 



TABLE OF CONTENTS 

SECTION PAGE 

ACRONYMS AND ABBREVIATIONS ................................................................................ iv 
1.0 INTRODUCTION ........................................................................................................... 1 

1.1 Objectives of the Off-Site Area Final Engineered Cover ....................................... 1 
1.2 Off-Site Area Engineered Cover Areas .................................................................. 1 
1.3 Off-Site Area Engineered Cover Installation .......................................................... 2 
1.4 Report Organization ................................................................................................ 2 

2.0 RELOCATION OF PCB-IMPACTED MATERIAL ...................................................... 4 · 
2.1 Stockpile o PCB-Impacted Material in Fonner Fire Pond Area ............................. 4 
2.2 Removal of Clay Layer ........................................................................................... 4 
2.3 Transportation and Placement of PCB-Impacted Material ..................................... 4 
2.4 Placement and Compaction of Clay Layer ............................................................. 5 

3.0 FINAL COVER INSTALLATION ACTIVITIES IN FML COVER AREA ................. 6 
3.1 Maintenance Activities ........................................................................................... 6 
3.2 Site Preparation and Grading .................................................................................. 6 
3.3 Construction of Anchor Trench .............................................................................. 6 
3.4 Test Pad Construction ............................................................................................. 8 
3.5 Flexible Membrane Liner Installation .................................................................... 8 
3.6 Root Zone Material Placement ............................................................................... 9 
3.7 Topsoil Placement and Seeding ............................................................................ 10 
3.8 Access Road Installation ....................................................................................... 11 
3.9 Repair to Soil Vapor Extraction Well SVE-38 ..................................................... 12 

4.0 SUMMARY OF FINAL COVER INSTALLATION ACTIVITIES IN SOIL COVER 
AREA ............................................................................................................................. 13 
4.1 Clay Placement ..................................................................................................... 13 
4.2 Topsoil and Grass Seed Placement.. ..................................................................... 13 

5.0 MATERIAL TESTING AND QUALITY CONFIRMATION ..................................... 14 
5.1 Imported Soil Material Testing ............................................................................. 14 

5.1.1 Chemical Analytical Testing ..................................................................... 14 
5.1.2 Geotechnical Testing ................................................................................ 15 
5.1.3 Visual Inspection ...................................................................................... 16 

5.2 Factory Testing of FML Material ......................................................................... 16 
5.3 Field Testing of FML ............................................................................................ 16 

5.3.1 Visual Observation .................................................................................... 16 
5.3.2 Trial Weld Testing .................................................................................... 16 
5.3.3 Fusion and Extrusion Weld Nondestructive Testing ................................ 17 
5.3.4 Fusion and Extrusion Weld Destructive Testing ...................................... 17 
5.3.5 Repairs and Additional Testing ................................................................ 18 

5.4 Evaluation of Construction Materials ................................................................... 18 
5.5 Surveying .............................................................................................................. 19 

Off-Site Area Final Engineered Cover June 2004 American Chemical Service 
Construction Completion Report Page i NPL Site 



SECTION 

TABLE OF CONTENTS 
(Continued) 

PAGE 

6.0 HEALTH AND SAFETY .............................................................................................. 21 
6.1 Relocation of PCB-Impacted Material.. ................................................................ 21 
6.2 Final Cover Installation Activities ........................................................................ 21 

7.0 SUMMARY ................................................................................................................... 23 
8.0 REFERENCES .............................................................................................................. 24 

Table 1 
Table 2 
Table 3 
Table 4 
Table 5 
Table 6 
Table 7 
Table 8 

Figure 1 
Figure 2 
Figure 3 
Figure 4 
Figure 5 
Figure 6 
Figure 7 
Figure 8 

TABLES 

Clay Cover Moisture and Compaction Test Results 
Measured Clay Thickness 
Test Pad Moisture and Compaction Test Results 
Chemical Analytical Data for Merrillville Borrow Source Material 
Geotechnical Testing Results of Borrow Source Material 
Root Zone and Topsoil Moisture and Compaction Test Resuhs 
Root Zone Sand Cone Test Results 
Depth of Root Zone and Topsoil Material 

FIGURES 

Extent of Relocation Activities 
Top of Clay Elevations 
Details 
Flexible Membrane Liner Extents and Seam Locations 
Compaction and Moisture Test Locations 
Top of Root Zone Elevations 
Top of Topsoil Elevations (Site As-Built) 
Survey Locations 

Off-Site Area Final Engineered Cover June 2004 American Chemical Service 
Construction Completion Report Page ii NPL Site 



Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 

Appendix F 

Appendix G 

Appendix H 

Appendix I 

Appendix J 
Appendix K 

APPENDICES 

Chronological Summary of Construction Activities 
Photographs 
Compaction and Moisture Testing Results of Clay Material (Great Lakes) 
Compaction and Moisture Testing Results for Test Pad (K&S) 
Factory Test Records for FML Material (Poly-Flex) 
• Poly-Flex Warranty Letter 
• Poly-Aex Certification Documents 
Field Test Records for FML Installation (Mid-America Lining) 
• Certificates of Acceptance of Soil Subgrade Surface 
• Panel Placement Log 
• Panel Seaming Form 
• Non-Destructive Test Log 
• Field Destructive Test Log 
• Laboratory Destructive Test Results 
• Repair Log 
• Trial Weld Log 
• Quality Control (QC) Daily Field Report 
• Certificate of Acceptance for Installed FML 
Chemical Analytical Testing of Borrow Source Material (First Environmental) 
• Merrillville Source Sample 
Geotechnical Laboratory Testing Results of Root Zone Source Material (K&S 
Engineers, Inc. [K&S]) 
Compaction and Moisture Testing Results of Root Zone Material (K&S) 
• Nuclear Density Testing Results 
• Sand Cone Method Testing Results 
Air Monitoring Logs for Trench Installation Activities 
Manufacturer/Supplier Specification Sheets 

Off-Site Area Final Engineered Cover June 2004 American Chemical Service 

Construction Completion Report Page iii NPL Site 



ACS 
BWES 
CCR 
CQAP 
ECI 
EW 
FML 
Great Lakes 
GWTP 
IDEM 
IEPA 
ISVE 
K&S 
KES 
K-P Area 
MAL 
MEl 
mglkg 
NPL 
OFCA 
PCB 
PPE 
ppm 
PRGs 
ps1 
PSVP 
QC 
Region IX 
RISC 
SBPA 
SVE 
svoc 
TRI 
U.S. EPA 
VFPE 
voc 

ACRONYMS AND ABBREVIATIONS 

American Chemical Service, Inc. 
Barrier Wall Extraction System 
Construction Completion Report 
Construction Quality Assurance Plan 
Environmental Contractors of Illinois 
Extraction Well 
Flexible Membrane Liner 
Great Lakes Soil and Environmental 
Groundwater Treatment Plant 
Indiana Department of Environmental Management 
Illinois Environmental Protection Agency 
In-Situ Vapor Extraction 
K&S Engineers, Inc. 
Koester Environmental Services 
Kapica-Pazmey Area 
Mid-America Lining 
Midwest Environmental, Inc. 
milligrams per kilogram 
National Priority List 
Off-Site Containment Area 
Polychlorinated Biphenyl 
Personal Protective Equipment 
parts per million 
Preliminary Remediation Goal 
pounds per square inch 
Performance Standard Verification Plan 
Quality Control 
United States Environmental Protection Agency Region IX 
Risk-Integrated System of Closure 
Still Bottoms Pond Area 
Soil Vapor Extraction 
Semivolatile Organic Compound 
TRI Environmental, Inc. 
United States Environmental Protection Agency 
Very Flexible Polyethylene 
Volatile Organic Compound 

Off-Site Area Final Engineered Cover June 2004 American Chemical Service 

Construction Completion Report Pageiv NPL Site 



1.0 INTRODUCTION 

This Construction Completion Report (CCR) summanzes the installation of the final 
engineered cover in the Off-Site Area of the American Chemical Service. Inc. (ACS) 
National Priorities List (NPL) Site in Griffith, Indiana. The cover was installed during the 
summer and fall of 2002. The United States Environmental Protection Agency (U.S. EPA) 
Consent Decree identification number for the final engineered cover is 5.b (Appendix G, 
Consent Decree). 

1.1 OBJECTIVES OF THE OFF-SITE AREA FINAL ENGINEERED COVER 

As outlined in the Final Remedial Design Report (Montgomery Watson, August 1999) the 
main objectives for the Off-Site Area engineered cover are to: 

• Eliminate potential direct contact with volatile organic compound (VOC) and 
polychlorinated biphenyl (PCB)-contaminated soils (and lead-contaminated soils in 
the Kapica-Pazmey Area [K-P Area]); 

• Eliminate potential worker contact with YOC-contaminated groundwater; 

• Reduce the potential for contaminant migration to groundwater by reducing 
infiltration into these areas; and 

• Provide a surface seal for the In-Situ Soil Vapor Extraction (ISVE) system to 
minimize potential short-circuiting and maximize the capture of YOC vapors. 

In addition, covering the Off-Site Area reduces the stormwater infiltration into the area inside 
the barrier wall. This reduces the amount of groundwater that needs to be extracted and 
treated by the Groundwater Treatment Plant (GWTP) during ISVE implementation and long
term operation of the Barrier Wall Extraction System (BWES). 

1.2 OFF-SITE AREA ENGINEERED COVER AREAS 

The Off-Site Area was divided into two distinct areas that would each receive a different 
engineered cover system. The area that contains buried waste to be treated by ISVE is 
designated as the "Flexible Membrane Liner (FML)" Cover Area. This area includes the 
Off-Site Containment Area (OFCA) and K-P Area. The cover in this area consists of a 12-
inch compacted clay layer and a very flexible polyethylene (VFPE) liner. Twelve inches of 
root zone, six inches of topsoil, and a vegetative layer were then placed on top of the FML 
material. The eastern boundary of this area extends slightly farther than shown in the Final 
Remedial Design Report. The cover was extended approximately 10 to 20 feet to fully cover 
the regraded wetland pond excavated root zone material pile as required. 
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The remaining portion of the Off-Site Area that does not contain buried waste is designated 
as the "Soil Cover Area." This area will not be directly treated by ISVE. The cover for this 
area consists of 18 inches of compacted clay covered with 6 inches of topsoil and vegetation. 
The area is not covered with the FML. The boundaries of each of these areas are shown on 
Figure 1. 

1.3 OFF-SITE AREA ENGINEERED COVER INSTALLATION 

Two tasks in the Consent Decree deal with the construction of the Off-Site Area Cover: the 
interim engineered cover (Consent Decree ID 5.a.) and the final cover (Consent 
Decree ID 5.b.). The installation was divided into these two phases to allow for installation 
and optimization of the ISVE system before installation of the FML to minimize potential 
damage to the cover if repairs or modifications to the ISVE were found to be necessary. 

The interim engineered cover consists of the initial 12 inches of compacted clay across the 
Off-Site Area. In the FML Cover area, the final cover consists of a 60-mil VFPE liner on top 
of the 12 inches of compacted clay, covered by 12 inches of earthen material and six inches 
of topsoil. The earthen material serves as a root zone to support a healthy root matrix for the 
overlying vegetative layer planted in the topsoil. In the Soil Cover area (non-ISVE area), the 
final cover consists of an additional six inches of compacted clay for a total of 18 inches of 
compacted clay. The clay is covered with vegetative material (grass) to minimize erosion. 

This CCR covers primarily the installation of the final engineered cover in the Fl\.1L Cover 
Area. The majority of the final cover in the Soil Cover Area (non-ISVE area) was completed 
during the installation of the interim engineered cover in 2001. While information regarding 
the final cover installation in the Soil Cover Area is briefly summarized in this report, 
additional information can be found in the Final Off-Site Area Interim Engineered Cover 
Construction Completion Report (CCR) (MWH, February 2003). 

1.4 REPORT ORGANIZATION 

This CCR is organized in the eight sections summarized below: 

Section 1: Introduction. This section lists the objectives of the work activities and 
summarizes the Site history. 

Section 2: Relocation of PCB-Impacted Material. This section summarizes the activities 
involved in moving PCB-impacted material from the Still-Bottom Pond Area (SBPA) and 
placing it under the clay cover in the FML Cover Area. 

Section 3: Final Cover Installation Activities in the FML Cover Area. This section 
summarizes construction activities involved in installing the final engineered cover in the 
FML Cover Area. 
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Section 4: Summary of Final Cover Installation Activities in the Soil Cover Area. This 
section summarizes the construction activities involved in installing the final cover in the 
Soi I Cover Area. 

Section 5: Material Testing and Quality Confirmation. This section outlines the material 
testing and quality confirmation methods employed, including destructive and non
destructive testing of the FML and the compaction testing of installed root zone and topsoil 
material in the FML Cover Area. 

Section 6: Health and Safety. This section summanzes the health and safety measures 
maintained during the project. 

Section 7: Summary. This section provides an overall summary of the work on the Off-Site 
Area Final Engineered Cover. 

Section 8: References. This section lists documents referred to in this report. 

Appendix A contains a chronological summary of construction activities and Appendix B 
includes photographs of key tasks included in this CCR. Appendices C through J contain 
testing results and manufacturer specifications associated with the project activities. 
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2.0 RELOCATION OF PCB-IMPACTED MATERIAL 

2.1 STOCKPILE OF PCB-IMPACTED MATERIAL IN FORMER FIRE POND 
AREA 

During the PCB-Impacted Soil Excavation actlvitJes in 2001, impacted material was 
excavated from the wetland west of the ACS facility and used to fill and close the empty Fire 
Pond in the SBPA of the On-Site Area. The impacted material was analyzed for PCBs and 
was determined to contain levels below 50 parts per million (ppm), the established threshold 
requiring off-site disposal. 

Since sampling showed that PCB concentrations were less than 50 ppm, no material required 
off-site disposal, and a larger volume of PCB-impacted soil was placed in the Fire Pond than 
originally estimated. This resulted in higher ground surface elevations than originally 
anticipated. Therefore, in order to meet the design grades in the On-Site Area, approximately 
3,800 cubic yards of PCB-impacted material was relocated to drainage Swale 5 in the Off
Site Area (see Figure 1 ). 

Additional information on the PCB-impacted material can be found in the PCB-Impacted 
Soil Excavation CCR (MWH, November 2002). Construction completion details regarding 
the Fire Pond Closure are included in the Still Bottoms Pond Area Interim Engineered Cover 
CCR (MWH, March 2004 ). 

2.2 REMOVAL OF CLAY LAYER 

Midwest Environmental, Inc. (MEl) was selected to perform the PCB-impacted material 
relocation during July 2002. MEl prepared the Swale 5 area of the Off-Site Area by 
removing the 12-inch thick clay cover using a bulldozer. The clay was stockpiled at the 
perimeter of Swale 5 for later reuse. 

2.3 TRANSPORTATION AND PLACEMENT OF PCB-IMPACTED MATERIAL 

PCB-impacted material was transported from the Former Fire Pond Area to the Off-Site Area 
using dump trucks loaded by an excavator. The dump trucks drove through the gate 
connecting the On-Site and Off-Site Areas where the material was unloaded into Swale 5 and 
graded smooth with a bulldozer in one 12-inch lift. Photographs 1 and 2 in Appendix B 
show the transportation of the PCB-impacted materials. The material was then compacted 
using a smooth drum vibrating roller in preparation for the replacement of the clay layer. 
Photographs 3 and 4 in Appendix B show the placement and compaction of the PCB
impacted materials. 

Heavy equipment used to haul and compact the PCB-impacted material was visually 
examined for excess dirt between loads, and any identified soil was scraped off and placed in 
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Swale 5. Decontamination at the completion of the task was done using a pressure washer at 
the drum pad in the ACS facility. The decontamination water was pumped to the GWTP for 
treatment. 

2.4 PLACEMENT AND COMPACTION OF CLAY LAYER 

After the PCB-impacted material had been placed in Swale 5 to the determined grade. the 
12-inch clay layer was then replaced and compacted on top of the PCB-impacted material in 
two six-inch lifts. Additional clay was imported from the same Merrillville. Indiana clay 
source as was used during the 2001 Interim Engineered Cover activities to supplement the 
clay that had been removed. 

The clay was wetted as needed and compacted with a sheep's foot compactor and a smooth
drum roller until the compaction and moisture requirements for the interim clay cover were 
met. The compaction requirement for the clay was 95 percent of the maximum dry density 
of 115 pounds per cubic foot (pet). The moisture requirement for the clay was 17 percent 
plus or minus 2 percent. Photographs 5 and 6 in Appendix B show the compaction efforts of 
the clay placement. The compaction and moisture testing was performed by Great Lakes 
Soil & Environmental, Inc. (Great Lakes). Compaction test results are included in Table 1. 
MWH measured final clay thicknesses in this area to confirm that sufficient thicknesses were 
achieved. The average measured clay thickness was 12 to 12.25 inches as shown on Table 2. 
However two measured thicknesses were less than 12 inches, one at 10 inches and the other 
at 11 inches. MWH determined that these two locations of deficient clay would not result in 
a significant increase in the infiltration rate. In addition, the flexible membrane layer (FML) 
was installed to provide the main barrier to infiltration with the clay only providing a 
secondary barrier. Based on the relatively small size of these potentially deficient areas, 
MWH determined that performing permeability testing at these locations was not necessary 
and that the overall clay thickness of the area was calculated to meet the project's hydraulic 
conductivity requirements for clay placement, based on average thickness. 
Compaction and moisture testing results for this task are included in Appendix C. Figure 2 
shows final ground surface contours after the replacement of the clay cover. 
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3.0 FINAL COVER INSTALLATION ACTIVITIES 
IN FML COVER AREA 

3.1 MAINTENANCE ACTIVITIES 

In preparation for the construction of the final cover, MWH developed a list of maintenance 
items to be completed in the Off-Site Area. MEl completed this preparatory work during 
June and July 2002. Tasks completed included: installation of protective concrete structures 
around piezometers and Barrier Wall Extraction System (BWES) extraction trench cleanouts, 
raising the manholes at extraction wells EW-12 and EW-13 to extend above the final grade 
elevation, implementation of erosion controls, and repair of erosil•n damage to the interim 
clay layer. 

3.2 SITE PREPARATION AND GRADING 

Environmental Contractors of Illinois, Inc. (ECI), the subcontractor selected to install the 
Off-Site Area final engineered cover, mobilized to the Site beginning August 21, 2002. 
A kickoff construction meeting was held on August 22. 

ECI prepared the existing clay surface for FML installation by removing erosion matting, as 
well as weeds, rocks, and any material or debris greater than two inches in diameter that 
might puncture the FML. The clay subbase was further smoothed and proof-rolled as needed 
to facilitate FML installation. The subbase was also slightly regraded in areas to improve 
surface water runoff. Approximately ten cubic yards of additional clay were imported from 
the Merrillville clay source and placed near in-situ soil vapor extraction (ISVE~ well SVE-10 
to improve drainage. 

In addition, small (four inch) mounds of sand were placed around each ISVE well and 
groundwater monitoring well prior to FML installation to ensure water would not collect 
around the wells. Photograph 7 in Appendix B shows the placement of sand around the 
ISVE wells. 

3.3 CONSTRUCTION OF ANCHOR TRENCH 

An anchor trench was constructed along the southern and western perimeter of the FML 
Cover Area to secure the FML. ECI constructed the anchor trench section by section prior to 
FML installation, beginning with the southern edge of the FML Cover Area and continuing 
north. 

In the Final Remedial Design Report, two anchor details are shown on Figure C-16. Detail C 
depicts anchoring the FML on the sides of FML Cover Area that lay inside the barrier wall at 
the north and east edges. Detail D depicts anchoring the FML over the banier wall located at 
the south and west edges of the FML Cover Area. Because the southern and western edges 
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of the FML Cover Area were within 18 inches of the drainage swale (Swale 1) that runs 
along the south and west edge of the Site, the anchor method shown on Detail D was not 
feasible. Therefore, the anchor method shown in Detail C was selected and used around the 
entire perimeter of the FML Cover Area. A detail of this anchor trench is shown on Figure 3. 
Photograph 8 in Appendix B shows typical anchor trench excavation activities. 

As the anchor trench was being excavated, soil that was observed to contain debris or other 
visual indications of potential contamination was separated from the rest of the excavated 
material and stockpiled on plastic sheeting. Photograph 9 in Appendix B shows the 
procedure for handling debris excavated from the anchor trench. Once the FML had been 
placed in the trench, the stockpiled material was placed back in the trench with the material 
containing debris below the clay. Any debris that could potentially damage the FML was not 
placed back into the trench. Instead, this debris was transported to the On-Site Area and 
placed under the SBPA interim engineered cover. Photograph 10 in Appendix B shows the 
replacement of clay into the anchor trench. 

The replacement of trench material was done so that the material containing debris was 
covered by at least 12 inches of clay. Because of the potential damage to the FML, a heavy 
compactor could not be used to compact the clay placed in the anchor trench. Therefore, the 
compaction standard of 95% of maximum dry density may not have been consistently 
achieved. Instead, low ground-pressure equipment was used to compact the clay placed in 
the anchor trench. This provided the compaction necessary to prevent erosion in the trench 
areas. 

Trench comers were rounded to avoid sharp bends in the FML. Loose soil, sharp edged 
rocks larger than six inches in diameter, and any other debris that could damage the FML 
was removed from the surfaces of the trench. 

At the locations where the barrier wall extended to the ground surface or relatively close to it, 
visual confirmation was used to ensure that the anchor trench was outside of the barrier wall. 
In areas where the barrier wall could not be seen. the survey of the anchor trench was 
compared to the as-built documentation from the barrier wall installation. In most locations, 
this comparison was sufficient to confirm that the anchor trench was outside of the barrier 
wall. Due to limitations in the precision of the barrier wall as-built documentation, this could 
not be confirmed at a few locations. However, in these cases, the clay component of the 
cover extends to the site perimeter fence. The barrier wall was installed within the perimeter 
fence, therefore while the FML may not extend over the barrier wall at all locations, the clay 
component of the cover system does. Because the perimeter of the barrier wall is not subject 
to ISVE treatment, the clay cover was considered to be sufficient to meet the intent of the 
cover at non-ISVE locations. 
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3.4 TEST PAD CONSTRUCTION 

Prior to full-scale installation of FML material, ECI constructed a test pad to verify that the 
proposed construction equipment and methods used to place the root zone and topsoil 
material would not damage the FML. The test fill area was the width of one roll of FML, 
23 feet wide and 65 feet long. This size allowed the construction equipment to reach the 
maximum operating speed of eight miles per hour (mph) operating speed over a minimum 
length of 25 feet. 

The test fill was divided into two sections lengthwise. One half consisted of, from bottom to 
top, 12 inches of compacted clay (already in place), FML, 12 inches of root zone, and six 
inches of topsoil. This simulated the actual construction of the final engineered FML. 
The other half of the test fill consisted of, from bottom to top, 12 inches of compacted clay 
(already in place), FML, and 36 inches of root zone. This simulated the 36-inch thick 
temporary vehicle roads that were used by the dump trucks to place imported material across 
the Site. 

A fully-loaded off-road dump truck was run back and forth across the 36-inch thick section 
of the test pad several times. A low-ground-pressure bulldozer was operated back and forth 
across the 18-inch thick section several times. These were the heaviest pieces of equipment 
to be used on each section of the Site. After the equipment ran over the test fill sections, a 
20-foot by 20-foot section of the FML was exposed on the 18-inch thick section and a 
20-foot by 10-foot section was exposed on the 36-inch thick section. ECI and MWH 
personnel visually inspected each section for damage to the FML. No evidence of damage 
was noted, indicating that the proposed construction activities could be performed without 
causing adverse effects to the FML. 

After the low-ground-pressure bulldozer had run back and forth across the 18-inch thick 
section of soil multiple times, compaction and moisture testing was performed by K&S 
Engineers, Inc. (K&S). These results of the seven samples collected indicated the 
compaction levels could be expected during installation of the final cover. Results are 
included in Table 3 and Appendix D. Details regarding geotechnical testing of the soil 
materials used in the test pad and the final cover are contained in Section 5 of this report. 

Photographs 11 and 12 in Appendix B show the preparation of the test pad. 

3.5 FLEXIBLE MEMBRANE LINER INSTALLATION 

Mid-America Lining (MAL), the subcontractor selected by ECI to install the FML in the 
Off-Site Area, mobilized on September 4. MAL and ECI confirmed that the subbase was 
satisfactory for placement of the FML. MAL began FML installation on September 5 and 
completed installation on September 7. Final extrusion welding and quality control testing 
was completed on September 10. MAL demobilized on September 11. 
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The FML was deployed using a specially fabricated roll-holder attached to a front-end 
loader. Adjacent pieces of FML were overlapped six inches for optimal weld during 
installation. The seam area was cleaned of dust, dirt, and foreign material prior to and during 
seaming. The seams were then welded using double hot wedge thennal fusion methods. 
After completion of seaming, each weld was non-destructively tested either by pressurizing 
the seam (for fusion welds) or by vacuum box method (for extrusion welds). 

In addition to the non-destructive seam testing, destructive seam samples were collected 
every 500 feet of seam and sent to a third party laboratory for seam peel and shear testing. 
Areas where destructive testing samples were collected were patched and seamed using 
extrusion welds. Patches consisted of pieces of FML with rounded comers that extended a 
minimum of six inche:> beyond the edge of defects or destructive sample areas. Tears, holes, 
and blisters were repaired with patches as needed. Minor localized flaws were repaired by 
spot welding or seaming. 

In areas where penetrations to the FML were required, such as ISVE wells, piezometers, and 
extraction wells, an "x" was cut in the FML so that the FML could be placed over the well or 
piezometer. A neoprene gasket was placed on the riser pipe and a boot made of FML 
material was extrusion welded to the gasket. An FML skirt was then welded to the boot and 
to the FML. A stainless steel clamp was then fastened over the neoprene gasket to ensure the 
seal at the top of the boot. A detail of those penetrations is shown on Figure 3. The 
penetrations are also shown in Photograph 18 in Appendix B. 

Figure 4 shows the liner extents, including seam and testing locations. Factory test records 
for FML material are included in Appendix E. Field Test Records for FML installation are 
included in Appendix F, including non-destructive and destructive test logs and repair Jogs. 
Appendix F also contains the panel placement log and panel seaming fonn. 

Photographs 13 through 25 in Appendix B show the various FML installation activities. 

3.6 ROOT ZONE MATERIAL PLACEMENT 

Root zone material placement over the completed FML began on September 9. The root 
zone was placed in one 12-inch lift. Original plans specified that the root zone would be 
placed and compacted in six-inch lifts. However, the placement of the root zone was 
conducted in one 12-inch lift because of concerns that moving heavy equipment across only 
six inches of material may damage the FML. The thickness of the root zone material (and 
subsequently the topsoil material) was typically less than 12-inches along the edge of the 
cover because the cover had to be tapered down to meet the elevation of the drainage swale 
to the west and south. 

ECI began root zone placement by using the wetland sand material (Material Number 1) 
from the construction of the wetland pond during 2001 that was stockpiled in the Off-Site 
Area from the construction of the wetland pond during 200 I. The stockpile area is shown on 
Figure 1. When all the material from this stockpile was placed, approximately 4,355 cubic 
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yards, root zone material was imported from a borrow source in Merrillville, Indiana 
(Material Number 2) until that source was also exhausted. The Merrillville source accounted 
for approximately 5,115 cubic yards of material. Finally, ECI imported approximately 
4,162 cubic yards of material from a borrow source in Griffith, Indiana (Material Number 3). 
ECI completed placement of root zone material over the FML on September 26. Compaction 
and moisture testing was completed on October 1. Photographs 26 through 30 show the 
activities involved with the root zone placement. 

Low-ground-pressure equipment was used to compact the soil in order to minimize potential 
damage to the FML. The initial minimum compaction target was 90 percent of maximum 
dry density. However, after reviewing the compaction data from the test pad and initial field 
compaction, it was determined that the ]ow ground pressure equipment could not achieve 
90 percent compaction consistently at the site. Therefore, the compaction target was lowered 
to 80 percent of maximum dry density. The 80 percent compaction target was selected 
because it could be achieved with the low ground pressure equipment without an increased 
potential for damaging the FML but would not significantly impact the ability of the root 
zone material to support root growth or minimize erosion. The root zone material was placed 
with an allowable moisture range from optimum moisture minus 2% to optimum moisture 
plus 2%. When the root zone material was in this range, it could be easily placed and 
compacted without clumping or pumping. 

Chemical analytical testing of borrow source materials is discussed in Section 5.1.1 and 
results are included in Appendix G and summarized in Table 4. The geotechnical data for 
the three soil sources and the in-place density tests are included in Appendices H and I, 
respectively, and summarized in Table 5. In Appendices H and I, Material Number 1 is 
referred to as K&S Reference Number 1, Material Number 2 is referred to as K&S Reference 
Number 2, and Material Number 3 is referred to as K&S Reference Number 4. Figure 5 
shows the root zone compaction and moisture testing locations and the results are 
summarized in Table 6. Contours of the top of placed root zone material are shown on 
Figure 6. 

3.7 TOPSOIL PLACEMENT AND SEEDING 

ECI began topsoil placement on September 26 in areas where the completed root zone had 
been installed and tested successfully. ECI imported approximately 7,931 cubic yards of 
Material Number 3 for use as topsoil. This material was the same borrow source material 
imported and installed as root zone (see Section 3.6). 

Six inches of topsoil material were spread across the FML Cover Area in one lift. Contours 
of the top of placed topsoil material (the completed as-built of the site), including the new 
access road (discussed in Section 3.8), are shown on Figure 7. Topsoil placement was 
completed on October 2. The compaction requirement for the topsoil was the same as that of 
the root zone material and is discussed in Section 3.6. Photograph 31 in Appendix B shows 
the placement and spreading of the top soil material. 
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Cooling Landscape Contractors was selected to seed the topsoil of the FML Cover Area and 
former excavated wetland material stockpile area. Grass seed was placed on October 3 using 
a small tractor. Straw was then placed over the seed areas to protect the seed and minimize 
erosion. The Class R seed used met Indiana Department of Transportation Standard 
Specifications. Photograph 32 in Appendix B shows the site after it has been seeded. 
A copy of the specifications for the seed that was used in the cover area is included in 
Appendix K. 

After construction was completed, the data from the surveys was reviewed and indicated that 
18 areas in the cover area did meet the thickness requirements for the topsoil. Therefore, on 
August 18 and 19, 2003, ECI was on-site placing additional topsoil in these areas. The 
ground in each area was scarified, additional topsoil provided by Austgen Equipment from 
the Material Number 3 borrow source was placed and compacted with a seeding tractor, seed 
was applied, and straw was placed. Surveys were completed before and after the work to 
confirm that a sufficient amount of topsoil had been placed. The survey elevations and 
contours on Figure 7 document the final elevations. Photographs 35 through 38 show the 
placement of additional topsoil in the indicated areas. 

Additional topsoil was not placed at six locations where the thicknesses ranged from 1.35 to 
1.38 feet. These locations would have required less than 2 inches of additional soil to meet 
the required cover thickness. Since vegetation had already taken hold at these locations, 
MWH determined that the process of adding the additional soil would have caused an 
increased potential for erosion. Therefore, MWH determined that the thicknesses in these 
areas were sufficient and no additional soil was added. 

Topsoil and grass currently cover the entire Off-Site Area with the exception of the ISVE 
Blower Shed, access road, detention pond, rip-rap lined perimeter drainage -;wales, and 
stockpiled wood chips and logs located in the northeast and northwest portions of the Site. 

3.8 ACCESS ROAD INSTALLATION 

A temporary access road was constructed in September 2001 to provide access to the Off
Site Area ISVE blower building and well field. This temporary access road consisted of a 
geotextile fabric with nine inches of gravel. The temporary road was removed prior to the 
PCB-impacted material relocation activities in July 2002 and the gravel was stockpiled for 
use in the permanent access road. 

The permanent access road was installed on October 2, 2002 after the completion of the final 
engineered cover, as shown in Figure 7. A cross-section of road is shown on Figure 3. The 
road connects the southeast gate of the Off-Site Area to the ISVE blower shed. The 
permanent access road was constructed in the same way as the temporary access road. 
consisting of a geotextile fabric with nine inches of gravel. 
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3.9 REPAIR TO SOIL VAPOR EXTRACTION WELL SVE-38 

During grading activities, soil vapor extraction well SVE-38 was struck by a piece of heavy 
equipment. Upon inspection, it was noted that only the well casing was damaged and the 
saddle and appurtenances were still intact. Because the casing was damaged above the 
connection point of the riser to the saddle, it was replaced. Once the casing was replaced, it 
was vacuum tested to ensure that neither the casing nor saddle were leaking. After this was 
confirmed, the saddle was covered with bentonite and a new FML boot and skirt were 
installed on the well on October 10, 2002. Seams were successfully vacuum box tested in 
accordance with the procedures detailed in Section 5.3.3.2 of this report. Photographs 33 and 
34 in Appendix B show the seam repairs performed at SVE-38. 
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4.0 SUMMARY OF FINAL COVER INSTALLATION ACTIVITIES 
IN SOIL COVER AREA 

4.1 CLAY PLACEMENT 

The Soil Cover Area is the portion of the Off-Site Area that is not directly treated by the 
ISVE system and is not covered by the FML. The cover for this area consists of 18 inches of 
compacted clay covered with 6 inches of topsoil and vegetation. 

Koester Environmental Services (KES) installed the interim engineered cover in the Off-Site 
·Area in 2001. KES installed 12 inches of clay in the FML Cover Area and 18 inches of clay 
in the Soil Cover Area. The clay was installed in six-inch lifts and compacted to at least 
95 percent of maximum density with a moisture content between optimum moisture and 
optimum moisture plus 2 percent. 

The 18 inches of clay placed in the Soil Cover Area met the clay thickness requirement of the 
Final Remedial Design Report for the final engineered cover in the non-ISVE area. 
Additional information regarding clay placement in the Soil Cover Area, including 
geotechnical and chemical analytical data from imported clay, clay compaction test results, 
and clay thickness information derived from survey data can be found in the Off-Site Area 
Interim Engineered Cover CCR (MWH, February 2003). 

4.2 TOPSOIL AND GRASS SEED PLACEMENT 

After installing 18 inches of clay in the Soil Cover Area of the Off-Site Area, KES covered 
the compacted clay with topsoil imported from the Material Number 3 borrow source. The 
topsoil was installed to a depth of six inches during the end of August and the beginning of 
September 2001. Topsoil was not placed in the FML Cover Area at this time. 

Slusser Company planted grass seed across the topsoil using a hydroseeding method. Grass 
seed was spread across approximately 55 percent of the Soil Cover Area. The remaining 
portion of the Soil Cover Area, the eastern edge of the Site, was used to stockpile soil from 
the construction of the pond during the wetland restoration in September 2001. This soil was 
used as the initial root zone material for the final FML cover system. 

Additional information regarding topsoil and grass seed placement in the Soil Cover Area, 
including chemical analytical data from imported topsoil, can be found in the Off-Site Area 
Interim Engineered Cover CCR (MWH, February 2003). 
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5.0 MATERIAL TESTING AND QUALITY CONFIRMATION 

5.1 IMPORTED SOIL MATERIAL TESTING 

5.1.1 Chemical Analytical Testing 
Four different soil sources were used during the completion of the final engineered cover 
during 2002. One source provided clay material and the other three sources provided root 
zone and topsoil material. 

Clay was imported for the PCB-impacted material relocation activities (former Swale 5 area) 
from the same borrow source in Merrillville, Indiana used during the installation of the 
interim cover in 2001. The soil used for the root zone material came from three sources: the 
Material Number 1 stockpile, imported from the Material Number 2 source, and imported 
from the Material Number 3 source. Material Number 3 was also used as topsoil in the FML 
Cover Area. 

5.1.1.1 Clay Imported from Merrillville Source 
Chemical analysis of the clay imported from the Merrillville clay borrow source during the 
interim cover activities of 2001 indicated that it did not contain any compounds above the 
United States Environmental Protection Agency (Region IX) Preliminary Remediation Goals 
(PRG) or the Indiana Department of Environmental Management's (IDEM's) 
Risk-Integrated System of Closure (RISC) default values. Therefore, the clay was not 
analyzed again during the 2002 construction activities. The Off-Site Area Interim Engineered 
Cover CCR (MWH, February 2003) further discusses this chemical analysis. 

5.1.1.2 Root Zone Used From Wetland Restoration 
In August 2001, PCB-impacted soils were excavated from a wetlands area located northwest 
of the Off-Site Area. A portion of this work included the restoration of the wetland area after 
the PCB-impacted material was removed. The area was restored by constructing an 
open-pond. Samples of the soils excavated during the pond construction, confirmed that the 
soil was below the PCB cleanup objective of one ppm, so they were hauled to the Off-Site 
Area and stockpiled for future use. Because this soil met the PCB cleanup objective and was 
not imported material, no further analysis was performed. 

5.1.1.3 Root Zone Imported from Merrillville Source 
The root zone material imported from the Merrillville (Material Number 2) source was 
sampled on July 18, 2002 for chemical analysis and analyzed for Pesticides/PCBs, VOCs, 
semivolatile organic compounds (SVOCs), and inorganics. The laboratory data sheets for 
this sample are contained in Appendix G and the results and screening comparisons are 
summarized in Table 4. The contractor's certification letter is also included in Appendix G. 

The Final Remedial Design Report, including Construction Quality Assurance Plan (CQAP) 
and Performance Standard Verification Plan (PSVP), does not outline standards to be used to 
determine acceptable import material. Therefore, MWH used the U.S. EPA Region IX PRGs 
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and IDEM RISC Nonresidential Default Closure Levels as guidelines. Material Number 2 
was found to meet these requirements with the following exceptions: 

• The typical laboratory reporting limits for seven semi-volatile organic compounds 
(2,4-dinitrophenol, 2-nitroaniline, 3,3 '-dichlorobenzidine. benzidine, bis
(2-chloroethyl) ether, bis(2-chloroisopropyl)ether, and N-nitrosodi-n-propylamine) 
are higher than the lower of the two guideline values used. However. because the 
reporting limits for each of these seven compounds is lower than one of the guideline 
values, the clay was found to be acceptable for on-site use. 

• An arsenic concentration of 6.8 milligrams per kilogram [mglkg] was detected in 
Material Number 2. This concentratiun met the IDEM RISC level of 20 mg/kg but 
exceeded the Region IX PRG of 2.7 mg/kg. However, comparison of this arsenic 
detection with the regional (Greater Chicago Metropolitan Area) background range 
( 1.1 to 24 mglkg) determined in a study published by the Illinois Environmental 
Protection Agency (IEPA) in 1994 indicates that this data is well below the upper 
limit of the published regional background concentration range. The findings of the 
IEPA study, titled A Summary of Selected Background Conditions for Inorganics in 
Soil, are based upon analysis of the Greater Chicago Metropolitan Area. The IEPA 
study was considered because no similar study or background arsenic values have 
been published specifically for Indiana. 

5.1.1.4 Root Zoneffopsoil Imported from Griffith Source 
During the installation of the final engineered cover in 2002, material was imported from the 
Material Number 3 source for use as root zone and soil. Samples of Material Number 3 were 
collected and analyzed in 2001 for use as topsoil during the installation of the Off-Site Area 
interim engineered cover (see Off-Site Area Interim Engineered Cover CCR for more 
details). Results of the chemical analysis performed in 2001 indicated that compounds were 
below the Region IX PRG and/or RISC values. Therefore, Material Number 3 was not re
analyzed during the 2002 construction activities. 

5.1.2 Geotechnical Testing 
The imported clay was analyzed for geotechnical characteristics in 2001, and data has been 
included in the Off-Site Area Interim Engineered Cover CCR (MWH, February 2003). 
The imported soils from both the Merrillville and Griffith sources were analyzed for 
geotechnical characteristics including particle size, maximum density, and optimum 
moisture. The geotechnical classification samples were collected at a frequency of 1 per 
5,000 cubic yards of material delivered to the site. The wetland sand material was only 
analyzed for maximum density and optimum moisture. K&S performed these geotechnical 
analyses and the materials were found to be acceptable. The geotechnical testing reports are 
included in Appendix H and the results are summarized in Table 5. 

K&S also conducted in-place soil density testing of the installed root zone and topsoil 
materials. Compacted soil was tested to ensure that it was compacted to at least 80 percent of 
maximum dry density at optimum moisture +1- 2 percent. An exception to this was for 
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moisture in Material Number 1 for which a wider range of moisture contents in sand was 
acceptable for compaction. 

In-place soil testing was conducted with a nuclear density testing unit at a frequency of 
8 tests per acre per lift. The field quality assurance test results were compared to the 
maximum dry density and optimum moisture as determined in the laboratory. If either the 
density or moisture requirements were not met, the non-passing areas were reworked as 
necessary and retested until the criteria were met. As Table 6 shows, at the project's 
completion all locations met the compaction and moisture requirements. In addition, sand 
cone method tests were performed to verify the accuracy of the nuclear density testing unit. 
The results of the sand cone tests are summarized in Table 7. Test results are also included 
in Appendix I. 

5.1.3 Visual Inspection 
The imported material, including clay, root zone, and topsoil, and non-imported Material 
Number 1 was visually inspected for grass, roots, brush, other organic material, debris, and 
refuse. The material was found to be suitable for cover material. Discovered debris, such as 
small pieces of wood or concrete, were removed prior to placement. 

5.2 FACTORY TESTING OF FML MATERIAL 

After being manufactured, each roll of FML material was tested in the factory for thickness, 
percentage carbon black content, tear resistance, puncture resistance, tensile strength at 
break, elongation at break, carbon black dispersion, and density. Copies of test results were 
included with each roll delivered to the Site. These test results are included in Appendix E. 
MWH reviewed and approved the test results prior to FML installation. Several of the rolls 
delivered to the Site had a tear resistance that was slightly less than the requirements of the 
specifications. Because the tear resistance was only slightly less, MWH deemed these rolls 
acceptable. Also several rolls exceeded the specification for the density of resin but were 
also considered acceptable. 

5.3 FIELD TESTING OF FML 

5.3.1 Visual Observation 
MWH personnel visually examined the FML rolls upon delivery for evidence of damage. 
No damage was observed upon delivery or during installation. In addition, prior to covering 
the FML with root zone material, the FML material and all seams were visually inspected by 
MWH, ECI, and MAL for defects, holes, or damage due to weather conditions or 
construction activities. No deficiencies were noted. 

5.3.2 Trial Weld Testing 
Trial welds were made on test strips of excess FML under field conditions to verify that 
seaming methods were adequate. Prior to beginning production work each day and after 
every four hours of production work, trial welds were constructed and tested by each person 
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performing seaming work and each piece of seaming equipment used that day. One sample 
was obtained from each trial seam. The sample was at least 36 inches long by 20 inches 
wide with the seam centered lengthwise. Ten random specimens were cut one inch wide 
from the sample. Five seam specimens were tested for shear strength and five for peel 
adhesion using an approved quantitative tensiometer. 

The minimum permitted shear strength was 72 pounds per inch of width (lbs./in. width). 
The minimum permitted peel adhesion strength was 60 lbs./in. width. To be acceptable, four 
out of five replicate test specimens were required to meet the specified seam strength 
requirements. No trial seam tests failed during the completion of this project. A copy of the 
trial weld log is included in Appendix F. 

5.3.3 Fusion and Extrusion Weld Nondestructive Testing 

5.3.3.1 Pressure Testing of Fusion Welds 
Field fusion seams were nondestructively tested over their full length to insure seam 
continuity, in accordance with ASTM 05820 and MAL's approved quality control manual. 
The fusion seams were sealed at both ends and pressurized to ·at least 25 pounds per square 
inch (psi) (typically 30 psi). The seam pressure was not permitted to vary more than four psi 
over a five-minute period to be considered in compliance. Seam testing was performed as 
the seaming work progressed, rather than at the completion of field seaming. The 
non destructive test log in Appendix F documents that all fusion seams were successfully 
tested. 

5.3.3.2 Vacuum Testing of Extrusion Welds 
Field extrusion welds were nondestructively tested using the vacuum box method to insure 
seam continuity. The vacuum box method consisted of wiping soapy water over the seam to 
be tested and placing a clear plastic box, approximately eight-inches by 16-inches, over the 
seam. This box was then subjected to a low vacuum and observed for the presence of large 
air bubbles. The presence of large air bubbles would indicate a seam deficiency that would 
leak air under a vacuum. No deficiencies were observed during the testing of extrusion 
welds. The non-destructive test log in Appendix F documents that all extrusion welds were 
successfully tested. 

5.3.4 Fusion and Extrusion Weld Destructive Testing 
Seam samples for destructive testing were cut from the installed FML every 500 linear feet 
of welding at locations specified by MWH. One sample per 500 linear feet was utilized 
because it is MAL's typical quality control frequency. 

Destructive seam samples were a minimum of 12 inches wide by 42 inches long with the 
seam centered lengthwise. Each sample was cut into three equal pieces with one piece 
retained by MAL, one piece sent to TRI Environmental, Inc. (TRI), the third party 
independent laboratory, and the remaining piece given to MWH for quality assurance testing 
and a permanent record. Each destructive sample was numbered and cross-referenced to the 
following information included in the field log: seam number, panel/sheet number (same as 
seam number), date cut, seaming machine used, and name of person performing the seaming. 
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Ten one-inch wide replicate specimens were cut from MAL's portion of each destructive 
sample. Five specimens were tested for shear strength and five for peel adhesion using an 
approved field quantitative tensiometer, and in accordance with ASTM D4437. To be 
acceptable, four out of five replicate test specimens were required to meet the specified seam 
strength requirements. If the field tests passed, five specimens were tested by TRI in the 
laboratory for shear strength and five for peel adhesion in accordance with ASTM D6392. 
To be acceptable, four out of five replicate test specimens were required to meet the specified 
seam strength requirements. If the field or laboratory tests failed, the seam was to be 
repaired. Destructive seam sample holes were patched the same day they were cut. 

A total of 30 destructive samples were collected: 27 destructive samples were collected and 
tested from fusion welds and three destructive samples were collected and tested from 
extrusion welds. The destructive tests were tested in the same manner as the trial welds for 
shear strength and peel adhesion. The minimum permitted shear strength was 72 lbs./in. 
width. The minimum permitted peel adhesion strength was 60 lbs./in. width. Both field and 
laboratory destructive test results are included in Appendix F. 

All field destructive tests met the shear and peel requirements. All laboratory destructive 
tests met the shear and peel requirements, with the exception of destructive sample DS-29. 
This extrusion weld failed destructive testing and was successfully repaired and retested 
following the method discussed below. 

5.3.5 Repairs and Additional Testing 
Every location where a destructive sample was removed, the FML was repaired and patched 
using extrusion welding. Similar repairs were performed at butt seam locations and any 
other location where a repair was deemed necessary. Each repair location was 
nondestn•ctively tested using a vacuum box (see Section 5.3.3.2). Appendix F contains the 
repair log for this project. 

If a seam failed destructive seam testing, additional testing was performed. The seaming 
path was retraced to an intermediate location ten feet on each side of the failed seam location. 
At each location, a 12 by 18-inch minimum size seam sample was taken for two additional 
shear strength and two additional peel adhesion tests. If these tests passed, then the 
remaining seam sample portion was sent to the laboratory TRI for five shear strength and 
five peel adhesion tests. To be acceptable, four out of five replicate test specimens were 
required to meet specified seam strength requirements. If these laboratory tests passed, then 
the seam was repaired between the passing test location and the original failed location. 
If field or laboratory tests failed, then the process was to be repeated. After cap stripping, the 
entire cap stripped seam was nondestructively tested using the vacuum box method. 

5.4 EVALUATION OF CONSTRUCTION MATERIALS 

MWH reviewed and approved the product specifications for the geotextile fabric used in the 
construction of the access road prior to installation. MWH found the mass, thickness, 
apparent opening size, grab tensile strength, and puncture strength of the geotextile fabric to 
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be satisfactory. During installation MWH visually inspected the geotextile fabric and did not 
discover any deficiencies. A copy of the manufacturer's cut-sheet for the geotextile fabric is 
included in Appendix K. 

5.5 SURVEYING 

The site was surveyed before, during, and after the placement of the final FML cover system 
to confirm that the minimum cover thicknesses were obtained. These surveys were used to 
develop final "as-built" drawings. Surveying was performed by Duneland Surveyors and 
certified by an Indiana-licensed surveyor. Table 8 summarizes the depth of root zone and 
topsoil material placed. It should be noted that the survey data indicates that multiple areas 
along the drainage swale on the west and south ends of the site have "negative" thicknesses. 
The Duneland survey of the subbase was performed prior to clearing and grubbing of the site 
and regrading of eroded soil that had collected at the edge of the drainage ditch. 
No additional survey was performed once these activities were completed. Due to the state 
of the cover along the drainage ditch prior to these activities, it is possible that clearing and 
grubbing of vegetation and regrading soil would account for significant changes in elevation 
as indicated on Table 8. The "negative" thicknesses should not provide a problem to the 
cover because visual inspection indicates that there is sufficient soil cover in these areas to 
provide adequate protection of the FML. In addition, the areas of "negative" thicknesses are 
all on the edge of the cover where vehicle traffic is restricted. 

The survey also indicates that the thickness of the root zone and top soil materials at the 
south and west edges of the cover area was less than 18 inches. Because the cover needed to 
be graded into the swale running along these edges (Swale 1 ), the edges of the cover are 
tapered and the thickness of the !'OOt zone material and the topsoil material is subsequently 
less than 12-inches along the edge. 

After completion of the final engineered cover, the total in-place root zone for the FML 
Cover Area was 12 inches or greater and the total in-place topsoil was six-inches or greater 
with the exception of the six locations discussed in Section 3.7. Material thicknesses for the 
Soil Cover Area, as reported in the Off-Site Area Interim Engineered Cover CCR, also meet 
the requirements of the Final Remedial Design Report. 

Arc Design was used to perform the survey of the 18 areas that were determined to have 
deficient cover thicknesses. Arc Design surveyed the deficient areas before and after 
additional soil was placed to ensure that sufficient soil was placed. In addition to the 
18 deficient areas, Arc Design surveyed the entire cover area. The survey data collected by 
Arc Design was used to create the final contours for the site. 

During the PCB-impacted material relocation activities MWH used a survey rod and transit 
to verify that the clay layer replaced over the area of Swale 5 was 12 inches thick or greater. 
In addition, MWH physically measured final clay thicknesses in this area to confirm that 
sufficient thicknesses were achieved. This confirmation was done by augering a small hole 
in the clay and using a tape measure to determine the actual thickness. This confirmation 
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was performed at eight locations and the average measured clay thickness was 12 to 
12.25 inches as shown on Table 2. However, two measured thicknesses were less than 
12 inches, one at 10 inches and the other at 11 inches. After the thickness at each location 
was measured, the clay was replaced and recompacted. 
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6.0 HEALTH AND SAFETY 

6.1 RELOCATION OF PCB-IMPACTED MATERIAL 

A kickoff health and safety meeting was held on July 23, 2002 prior to beginning the work of 
transporting the PCB-impacted material. Daily tailgate health and safety meetings were 
conducted throughout the relocation activities. During these meetings, the importance of safe 
work practices, especially when working with heavy equipment, was regularly emphasized. 

Work was conducted in Level D personal protection equipment (PPE), which included safety 
shoes, hard hats, and safety glasses. Latex overboots were worn w;1en workers needed to 
access the areas with exposed impacted material. Because the contaminants of concern. 
PCBs, did not pose an inhalation hazard, air monitoring was not performed during the 
project. 

The temporary access road was created in the former Fire Pond Area using geotextile fabric. 
This road allowed dump trucks to back up to the stockpile without potentially tracking excess 
material away from the work area. Trucks transporting excavated material were also visually 
inspected and cleaned off as necessary to prevent the tracking of excavated material. 
Equipment was decontaminated by pressure washing as needed and at the completion of the 
job. 

6.2 FINAL COVER INSTALLATION ACTIVITIES 

A kickoff health and safety meeting for the final cover installation was conducted on 
August 22, 2002 for all active construction workers from ECI. A second kickoff health and 
safety meeting was conducted on September 4, 2002 for MAL personnel. Daily tailgate 
health and safety meetings were conducted throughout the project. During these meetings, 
the importance of safe work practices, especially when working with heavy equipment, 
knives, and welding equipment, was regularly emphasized. Emphasis was also placed upon 
communication between ECI and MAL crew members. Due to the fact that many members 
of the MAL crew were not fluent English speakers, steps were taken to ensure that the topics 
discussed during all health and safety meetings were translated. Also, members of the 
English-speaking MAL crew were designated to coordinate the non-English crew in the case 
of an emergency. 

Work was conducted in Level D PPE, which included safety shoes, hard hats, and safety 
glasses with the exception of the MAL liner installer crew. The MAL crew was allowed to 
wear tennis shoes instead of safety shoes when working on the FML to reduce the potential 
for damage to the FML. During the excavation of the anchor trench around the perimeter of 
the FML Cover Area, air monitoring was conducted regularly due to the potential VOCs 
present. These air monitoring results, included in Appendix J, dictated the proper PPE for 
this work in accordance with the site health and safety plan. Air monitoring results were all 
less than one ppm. Therefore, trenching work was also performed in Level D PPE. 
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During the repair of soil vapor extraction well SVE-38, air monitoring was conducted in the 
breathing space and vicinity around the well when the well was open. Level C air respirators 
were worn as a precaution during the well repair when the well was open to the atmosphere. 

A health and safety meeting was also conducted on October 3 with the Cooling Company, 
the grass seed installation crew scheduled to perform work in the Off-Site Area. 
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7.0 SUMMARY 

Interim and final engineered covers were placed over the Off-Site Area during 2001 
and 2002. As described in the Final Remedial Design Report, these covers were constructed 
to eliminate potential direct contact with VOC- and PCB-contaminated soils (and 
lead-contaminated soils in the K-P Area) and eliminate potential worker contact with 
VOC-contaminated groundwater. The covers were also installed to reduce the potential for 
contaminant migration to groundwater by reducing infiltration into these areas, and to 
provide a surface seal for the ISVE system to minimize potential short-circuiting and 
maximize the capture of VOC vapors. Finally, the covers reduce the stonnwater infiltration 
into the area inside the barrier wall. This reduces the amount of groundwater that needs to be 
extracted and treated by the GWTP during ISVE implementation and long-term operation of 
the BWES. 

During 2001, a clay interim cover was placed over the entire Off-Site Area and a final cover 
was placed over portions of the Off-Site Area, as documented in the Off-Site Area Interim 
Engineered Cover CCR (MWH, February 2003). During 2002, the final cover was 
completed across the remainder of the Off-Site Area, including the installation of an FML 
cover. 
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TABLES 



Sampling Date 

Table 1 
Clay Cover Moisture and Compaction Test Results 
Preparation for Off-Site Final Engineered Cover 

ACS, NPL Site 
Griffith, Indiana 

Probe Dry 
Lift Depth Density Moisture Proctor % Specification, Specification, 

Location Tested Number 1 (inches) (pcO (%) (pc0 Compaction %Moisture %Proctor Pass/ Fail 

I 7/26/2002 I 6 109.3 I7.9 II5.0 95.0 I7.0 95.0 
2 7/26/2002 I 6 109.4 I8.3 II5.0 95.I I7.0 95.0 
3 7/29/2002 I 6 109.4 I8.0 II5.0 95.I I7.0 95.0 
4 7/29/2002 I 6 109.3 18.6 II5.0 95.I I7.0 95.0 
5 7/29/2002 I 6 I10.4 17.3 1I5.0 96.0 I7.0 95.0 
6 7/29/2002 I 6 109.6 18.3 1I5.0 95.3 I7.0 95.0 
7 7/29/2002 I 6 I10.I 17.0 115.0 95.7 I7.0 95.0 
8 7/29/2002 I 6 I09.4 18.0 II5.0 95.2 17.0 95.0 
9 7/29/2002 I 6 I10.6 17.6 115.0 96.2 I7.0 95.0 
IO 7/29/2002 I 6 I09.7 18.0 115.0 95.4 I7.0 95.0 
11 7/29/2002 1 6 I09.3 18.2 I15.0 95.0 I7.0 95.0 
I2 7/3I/2002 I 6 I09.3 17.6 115.0 95.0 17.0 95.0 
13 7/3l/2002 I 6 I09.4 I8.0 115.0 95.1 I7.0 95.0 
I4 7/3l/2002 I 6 II O.I 17.5 I15.0 95.7 I7.0 95.0 
15 7/3l/2002 I 6 I09.5 I7.2 II5.0 95.2 I7.0 95.0 
I6 7/3I/2002 I 6 IIO.O I8.5 II5.0 95.6 I7.0 95.0 
17 7/3I/2002 I 6 I09.9 I8.0 1I5.0 95.5 I7.0 95.0 
I8 7/3l/2002 2 6 I09.6 I7.0 II5.0 95.3 I7.0 95.0 
I9 7/3I/2002 2 6 109.9 I8.7 II5.0 95.5 17.0 95.0 
20 7/3I/2002 2 6 109.3 I8.0 II5.0 95.0 I7.0 95.0 
2I 7/3I/2002 2 6 109.2 I7.6 II5.0 95.0 17.0 95.0 
22 7/3I/2002 2 6 109.3 I8.0 II5.0 95.0 I7.0 95.0 
23 7/3I/2002 2 6 110.6 17.4 II5.0 96.I I7.0 95.0 
24 7/3l/2002 2 6 109.6 18.9 II5.0 95.3 17.0 95.0 
25 7/3I/2002 2 6 I09.2 17.0 II5.0 95.0 17.0 95.0 
26 7/3I/2002 2 6 113.0 17.I II5.0 98.2 I7.0 95.0 
27 7/3l/2002 2 6 I09.3 18.1 115.0 95.0 17.0 95.0 
28 7/3I/2002 2 6 III.4 I7.6 II5.0 96.8 I7.0 95.0 
30~ 7/3I/2002 2 6 II2.1 I7.4 II5.0 97.4 I7.0 95.0 

3I 7/3l/2002 2 6 I10.7 18.0 I15.0 96.2 I7.0 95.0 
32 7/3l/2002 2 6 I09.4 I9.2 3 1I5.0 95.1 I7.0 95.0 

33 7/3I/2002 2 6 I09.5 I7.0 115.0 95.2 I7.0 95.0 

Notes: 

I. Lift I was placed first. Lift 2 was placed second. on top of Lift I. 
2. No test was taken at sampling location 29. 

3. Although this moisture result exceeded the specification range. it was determined that sufficient compaction was obtained to meet the 
hydraulic conductivity requirements of the project and further working of the soil would not be beneficial to reduce the moisture 

content by 0.2%. 
Tests were conducted by Great Lakes Soil & Environmental Consultants using a nuclear density testing unit. 

Tests which did not yield passing results were not reported in this table. Instead. the clay was reworked and retested until a 

passing result was obtained. 
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Table 2 
Measured Clay Thickness 

Preparation for Off-Site Final Engineered Cover 
A CS, NPL Site 

Griffith, Indiana 

Measurement of 
Sampling Clay Thickness 
Location Date Tested (inches) 

18 7/31/2002 10 

18 retest1 7/31/2002 12 
22 7/31/2002 12.5 
24 7/31/2002 13.5 
25 7/31/2002 12 

Average Thickness 12 
26 7/31/2002 12.5 
27 7/31/2002 11 
30 7/31/2002 12.5 
33 7/31/2002 13 

Average Thickness 12.25 

Note: 
1. An additional test was taken 5 feet east of the initial test. 
2. The sample locations are shown on Figure I. 
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llate Location 

09/04/02 I 0' N & 5' E of South West Comer 

09/04/02 20' N & 10' E of South West Comer 

09/04/02 10' N & I R' E of South West Corner 

09/04/02 15' N & 4' E of South West Comer 

09/04/02 25' N & 18' E of South West Corner 

09/04/02 30' N & 16' E of South West Comer 
.. 

09/04/02 5' N & 15' E of South West Corner 

Notes 

pcf- pounds per cub1c foot 

Table 3 
Test Pad Moisture and Compaction Test Results 

ACS NPL Site 
Griffith, Indiana 

Maximum 
Laboratory 

Oplimum 
Moisture 

Soil Material Density (pcf) Content(%) 

Material Number 3- Topsoil 97.0 21.5 

Material Number 3 -Topsoil 97.0 21.5 

Material Number 3 -Topsoil 97.0 21.5 

Material Number I - Root Zone 109.0 11.0 

Material Number I - Root Zone 109.0 11.0 

Material Number I - Root Zone 109.0 11.0 
Material Number I - Root Zone 109.0 11.0 

See Appendix D ofthJS report for geotechnical testing results presented in this table. 

JDPIRAA 
1:209\0601 ACS\0119 Final Off-Site Cover\6010119aOIO.xls 

In-Place Dry In-l'lace Percent 
Density (pcf) Moisture(%) (:om paction 

91.4 17.1 ~>.t ~~·-/J 

94.3 136 IJ"?_'•:;, 
i 

86.6 11.6 X\) J''·o 

105.8 7 2 l) -:' .,_ I~ '•' 

106.3 7.4 IJ 7 ~·~ ;, 

lOS 8 9.1 '-J7 ()''·u 
I 
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Analvte 

Table 4 
Chemical Analytical Data for 

Merrillville Borrow Source Material 
ACS NPL Site 

Griffith, Indiana 

U.S.EPA Region IDEM ruse Sample 
IX Preliminary !'\on residential Collected 

Remediation Default Closure 

Goals 1 Levels1 l'nits 
Volatile Orxanic Compounds ·- ' . ., 

----· -
1.1.1-Trichloroethane ) ,400,00Q -- 35,000 .J.i~_l!. - -- -

1.1.2.2-Tetrachloroethane 900 110 j.lg/Kg 
1.1.2-T richlorocthane 1.900 300 J.ig/Kg 
1.1-Dichloro<!thane 2.100.000 58.000 J.!g/Kg 
1.1-Dichloroethcne 120 58 llg!Kg -
1.2-Dichloroethane 760 150 .. llg/'1-~!L_ -- - - ---. - -· --- -- - - --------
1.2-Dichloropropane 770 250 _J.lg/Kg_ 

- ------ ._. - - -

2-Butanone 28.000.000 260.000 - llg!Kg -- - -
2-Hexanone NE NE _J.lg,'_Kg 

~- --- --- ---.--- -- ---

4-~_ethyl-2-Penta_non_e 
.. ·-- _ _ 2_. 9QQ.O_QQ___ -- 39!Q_O_Q_ ___ - flg;'~_g__ 

Acetone ____§_.~~~0~00 41,000 ___jlg/~-------~ ---- -· 

Benzene 670 J.ig/Kg 
--- ---- - -- --

j.lg/Kg Bromodichloromethane 2,400 630 -- - --- -- . --------f---
j.lg/Kg Bromoform 310,000 2.700 - -- -

Bromomethane 13,000 NE wgi_ISg_ ----- -- -- -~-- --
Carbon Disulfide 72~3~00 --

82,000 - !lg!'K_g_-·-- --------

Carbon tetrachloride 290 __ jlg/K~_ . - -- - - - - ---------
Chlorobenzene 540,000 27.000 _y~g_ 

- - . - -----
Chloroethane 6.500 ---5.200 --- - _f:!gt'K_g__ - --- ---

Chloroform 520 1.200 --~g!K.g_ - - ------ - -- -- ---

Chloromethane -- 2,700 NE _ll~_g_ 
- .... ------

cis-1.2-Dichloroethene _150,00_Q__ __ 5.800 J1g/.!_(g -
--- -- ... 

cis· I .3-Dichloropropene NE NE - _pgl.!_(g -
--

Ethyl benzene 230.000 200.000 _ll _g/_1-;g_ . 
-- --·--------- - ·- ----

111-p-Xyle_ne _ NE NE _ _llg.IKg_ - -. - . - ---- -- - - -

Methylene ~hloride 21.000 1.800 J.lg./l(_g 
- --

o-Xylene NE NE -fig/Kg_ -

Styrene 1.700.000 720.000 1-lg/Kg 
Tetrachloroethene 19.000 640 J.lg/_Kg_ 
Toluene 520.000 240.000 J.ig/K~ 
trans-1.2-Dichloroethene 210.000 14.000 -- J.l_g/K.£ -- -

trans-1.3-Dichloropropene NE NE . _flsf~g --- ·- --
T richloroethene 6.100 3,000 

l\lerrill\·ille Source 
7/18/2002 

Result I Q 
.. 

< 5.0 u .. -- -----
< 5.0 u 
< 5.0 u .. 
< 5.0 u 
< 5.0 L .. 
< 5.0 u ---
< 5.0 u -- --

< 10.0 u 
- -- - -

< 10.0 u - - --- .. 
< 10.0 u ---- ----- -. 

< 10.0 u ---
< 5.0 u -
< 5.0 ' u ---------
< 5.0 u 
< 10.0 u 
-~- -· --- --------

< 5.0 u - --- ----- -··- ---- ----
< 5.0 u 
----· -----

< 5.0 u ------- ------ --- -

< 10.0 u 
·-- ... --- ... 

< 5.0 u -- --------
< 10.0 u ----- --- --
< 5.0 u --- -
< 5.0 u 

·- -· ·-
< 5.0 u 
-----

< 5.0 u 
. --
< 5.0 u . -- -

< 5.0 u 
< 5.0 u 
< 5.0 u 

--- -

< 5.0 u 
- --

< 5.0 u 
-·· -

< 5.0 u .. -- . -
< 5.0 u 

. --- - -
___11 g.'!(_ g --- -

Vinyl Acetate 1.4QO,Q9Q __ _ 430.000 --~L < 10.0 u 
--- J---- ------ ---

Vill)·l_c_!Jloride 830 13 J.lg/Kg < 10.0 u 
-- - NE-- -

5.0 
--

Xylenes (total) NE J.ig/Kg < u 

T\IK.JDP RAAJmf 
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Table 4 
Chemical Analytical Data for 

Merrillville Borrow Source Material 
ACS NPL Site 

Griffith, Indiana 

li.S.EPA Region 
IX Preliminary 

Remediation 

IDEI\1 RISC 
:'tlonresidential 
Default Closure 

Sample l\1errilh·ille Source 
Collected 7/18/2002 

Analvte Goals1 Lenls2 linits Result I Q 

1~2.~-TrichloJ"_ob~nze!!._e _ __ 3,000,000 77,QOO_t-!:!~L ~~ ~3Q ~ __ _ 
1.2-Dichlorobenzene 370,000 270.000 ~~g < 330 -------- ------~-~1-- --------···-- ·-· ---~-

1.3-Dichl()robenzene _ _ _ ~- 52.000 ~~ --e--___I_!()Q_ _ ____1.1_~_ < __ _ }_3_0_ _ 
1,'!:-Dichlorobenzene_____ 8,100 3_,_4_QQ_____ __ jlg/K_g__ ~- __ ::c33::.c0:__ __ ~ 
2_.-!J·J~~hloroiJ!Iell_~ 88,000,000 690.000 _ _IJ_g,l_l(_L__ ~ _ ~ _ ~§0~ __ _ 
2,4.~-!_richloro_])ll_e~~----1--- 220,000 5.000 ~IL ~ __ ]3_0_~ __ _ 
2_.4-DichloroiJ!Ienol ____ ~- 2,600,000 3,00Q___I_______!l~ <__ _ 330 _ __ 
2_.1-Dim~t~h_enol_ -~- 18,000.000 25.000 ___ _____!Jg/K__g_ <5__ ~~0- ___ _ 

2,4-Din~_ll_e_r10l 1__ _ _ 1,800,000 ____ 8_2_Q__ _____ -~- ~- 1.600 __ -~ 
2,4-Qinitrotoluene _ 1,800,000 NE ___ ~- _< _ _____lS_Q__ _ _ 
2_.6-Qinj!!:_o~o!ll_e_ll_e___ _____ 880,000 _ NE ___ _llg/Kg < 260 
2-_!::hl()J"()~h_t.!!a!en~- ____ 2_7,000,000 ___ NE Jl&'Kg < _ _l3Q_~--
2:('hlor()!J~~91 _ ~--'- __ 2_1Q,Q_O_O ____ 10.000___ Jl~- < 330_ _ _ 

L' 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2-MetllylnaphthaLene_~- _ --~-)IJ_~---- ... NI_ __ ___ll£/_t(g < 330 U 
2-Metllylphenol ----~- --~_iJ)OO,OOO _ _ 39.000 J.!g/""g <::. _ _ 330 _ _ _ U 

2-Nitroaniline3 ~ 50.0QQ 29 ]:lgl](g < 1.600 U 
2-Nitrophenol NE NE 1-1g/Kg < 1.600 U 

3.3 · -Dichlorobenzidine3 5,500 210 ~g/Kg < 660 
3-Nitroaniline NE NE 1-1g/Kg < 1.600 
3/-l-!v1ethylphenoL_ _ _ Nj:_~ ~- 33.000 ~g.flo;g_~ < _ ~ 330 _ 
4.6-Dinitro-2-methylphenol _ _l\IE _ NE _ ~ __ 1-lg/l(g < 1.§00 

NE 
-

NE 
4-Bromophenyl phenyl ether ~-

4-Chlor~3-methxlpheno_! 
--- - ·--

4-Chloroaniline . _ 3,500.0_Q_O ___ _ 

NE 
~ 

NE 
2,70Q_ -

1-lS!'_Kg < __ 

- _Jlg/t(g _<- -

.. ___llg/1<._1\_~ <-

330 
330 
330 

u 
u 
u 
u 

u 
u 
u 

t~~~t~::;~i~~yl phenyl e~h:r~ _- ~-=--~; -==~:~- ;~ __ -~j~~- ~~= _ ~~g_Q_ , ~ 
~~Nitr9pll_eJ1ol~ _ _ __ __ _ _ _l.QOQ __ ______ _1\1~- ~- _ ____H~g _ < _I.§()Q_ __ . _u _ 
Acenaphtl!_ene_ _ -~ ____ 38,QOQ ____ _1_2QO,OQ() _ -~~~ ~-- .. _5Q_ _ _ _ y __ 
t\~n_aphthylene ______ ~~ ~- NE ___ NE ~_!lgl~_ < ____ .5Q______ U~ 

Anthracene _____ ~ _ IOO.OOO,Q_Q_Q_ ___ Nf: __ ~ _ ~L- <_____ 330 __ ~ U 

~e_nzjdin~1 
__ -~ __ __ II NE ___ ___ll~~g_ _< __ ~-~ -~ __ UlM _ 

!'l_enzo[a]llll~hr~cene _ _ -t-_____b200 ~~-t-__ l5,9QO __ _y_g/Kg_ __ -~--_(___ --~ _ 
f!e_n_zo_[~]p~e___ __ _ __ 290 ~----c----1'5_QO ___ -~-~------12. __ j ___ _ 
1_3enzolbJQuor_anthen_e __ ~- __ 2,90_Q_ __ ~ __ 15.QOO ____ j!gl~g~- ~---_&l~----· _ 
(3enz_o[g._tJ_.i]peryleJ1e___ _ ___ _l\I_E: ___ ~-- _NE~~-- --~ < __ _ 5Q __ ~- U 
1_3en~o[k]fl~ora_nth~ne _ 29,000 ____ .. 39,00()__ ~ _ _Wk_ 39 
Benzoic acid _ ~-' 00,000.000 _ 1,600,000 _ ~:~g,IJ<.g <__ _ 3~0 
Benz7·I '!_l_£ohol I 00.000.000 140,00~0 _ J.!g/Kg < _ 330 
Bis(2-chloroethox>·)methane __ NE _.. NE f!g/Kg < 330 

Bis(2-chloroethyl)ether3 620 12 J.!g/Kg < 330 

~is( 2 -cllloroi sopropyl )eth_er1 

Bis(2:~thyl_~exyl)p1Jth_alate _ _ 
Butyl benzyl phthalate 

8,100 
180,000 

toO.Ooo.ooo --

260 
980,000 
930.00-0 

J.!g/Kg < 

- l:lti""g - ~- -
J.lg/Kg < 

330 
330 
330 

u 
u 
u 
u 

u 
u 
u 
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Table 4 
Chemical Analytical Data for 

Merrillville Borrow Source Material 
ACS NPL Site 

Griffith, Indiana 

U.S.EPA Region IDEM RISC Sample l\lerrilh·ille Source 
IX Preliminary Nonresidential Collected 7/18/2002 

Remediation Default Closure r..;.,;,;,~-t---...;....;...;~__;,r--1--t 

Analvte Goals1 Lenls2 t:nits Result Q 
. ~ ,. 

Carbazo~ ____ ---~ 120,000 20.000 _ ~!ig ~- ____ 3~_0 
(:"hry~ene 2_2_0.000 _______ 2.? .000 _ _ J.!g/~ _ __ _ 59 
~i-n-~utyl phthalate_ _ _ _ NE___ _ _ _2.000.009 _ _ I:'~S- _ <::. _ _ 330 
Di-n-octyl phthalate 10.000.000 2,000.000 __ J.!g/Kg _ < 330 
Dibenz[a.h)anthracene 290 1.500 _ 1-1_g/Kg < 20 
Dibenzofuran 5, I OO.OOQ_ NE J.!g/KJ! < 330 
Diethyl phthalate 100.000,000 1.300.000 ~g/Kg < 330 
Dimethyl phthalate I 00.000.000 I ,400,000 J.!g/Kg < 330 
Fluoranthene }0.099-900 _ _ 8_8_o.ooo J.!g/Kg 97 

33.000.000 __ 1_._10()_.000 J.!g/~z- _ < 50 Fluorene 
-

Hexachlorobenzene IJ_QQ___ _ _ 3_.9D_O ygl~g__ < _ 1}0 
Hexachlorobutadiene 32.000 -~ ____ '!i.OOQ_ _ J-Lgi'K!L _ < __ llQ __ _ 

u 

u 
u 
u 
u 
u 
u 

u 
u 
u 

':lexachloro-cyclopentadiene 5,90_0.000 2,QOO.OQ__O__ ygt!(,g___ _<-_ 33Q_ ____ U 
Hexach_!of()ethane_ 180.000 _U_O_O ____ )lg/!(__g_ ~-- _ _l3Q_ _____ U 
lndeno[ ~.2.3cd}p;'l'ene _ 2,900 __l.!_O_Q_ _jlgt'l<.g _ _ _ _ _ _48 _ _ ~ _ 
lsophorone _ _ 2.600,000 __ 1~.Q__OO ____ --~g _ ~- _ _ :3_30 U 

N-Nitr()S()di-njlf()p_j·~_ine3 ____ ~o_ __ __ L ____ _ __ll~g __ ~----35_ U/M 
N-Nitn>S()<I_ime!hylam_ine ______ 4~---- _ __ _ NE _ _ __ pg!K___g_ c-<:: __ _'!.2 _ _ _ U/M 
N-Nitrosodiphe_n_!'lam_i_ne ___ 500,000 _3~.()_00_ __ _ p_SI'K_L_ <;; ___ __ }3_() _ -~- U 
N~p~thalene ___________ 190,000 110.000 ____ -~L <:: ___ 25__ _ U 
1-Jitrob~!lzene 110,000 _ _ ]iQ___ _ ~:~gl1<(g < 260 U 
Penta_c_hlorophenol_ _JJ,OQQ__ ______ __§60_ _ y~g __ ~-- _ 330 _ _ ___ LJ_ _ 
J>hen'!_nthrene ___ ~ _ NE _ ____liL _ __.u~g~ '5__ 50 U 
Phenol _ _ _ _ _ 100.000,000 __ _B_Q_.QOO __ p_g.I}Sg __ < 330 U 
Pvrene 54.000,000 570.000 J.!g/Kg 96 
PestiCidesiPCBs --·- -·:'"·. t .. :-~·; '.';t:~ ~. . -· ) .. _ ... 

17 120 
12 86 -- -
12 86 

0.15 0.80 
0.59 0.024 
29 NE 
I NE 

NE --
NE 
NE 

0.016 
0.016 
0.016 
0.008 
0.002 

0.160 
0.160 
0.008 

u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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Table 4 
Chemical Analytical Data for 

Merrillville Borrow Source Material 
ACS NPL Site 

Griffith, Indiana 

l'.S.EPA Region 
IX Preliminary 

Remediation 

Goals 1 

IDE!\1 RJSC 
:'lion residential 

Default Closure 

Lenls2 

Sample 1\lerrilh·ille Source 

Analvte 
Pesticides/PCBs 
Endrin 
Endrin Aldehyde - -~ -

Endrin Ketone 
!j~p~achlor _ 
Hepll!chlor_9Jo)(ide 
~~Q!_oxychlor_~--- _ 
Toxaphene 
Iuorpnics · " · 

Collected 7/18/2002 

llnits Result 

-- 260~-. 15 lll~t\~ <_ -- 0.016 
_ ~~ NE _ _l!P'KL < ___ Qc_OI6 

NE _ _N_E __ ~ ~rng/Kg. <___ 0.016 
-~ 0.55 _____ 1.2_- -- _lllg/~-~--- -0.008 

- ~2_2__ ---t--~~~!_ - - _E!g!l(_g_ ~ --- ()._008 
4,400 180 mg!Kg < 0.080 

---- 2.2 12 ~- mg!Kg < ~- 0.160 -

I Q 

u 
u 
u 
u 
u 
u 
u 

A_l_wn_inu!ll_ -~- ~ ----~f---"-'toc.:8o_,_,_2,o0Q()__ NE ___111~g_ ___ 1_4~5_Q_O ___ _ 
Antimo_n~~ ---------~-+------=-=-=-----f--------=-3-'-7 _____ _Ill~_ '5 _ __ _I_,Q_ ~ _ _ !1_ 
Arsenic

4 
2.7 20 mg!Kg~ ---1---__§__.8_~----

~~~iiJ!!J _ 100,000 5,900 mg!Kg_ __ 104 __ -~ _ 

~:J~If:: ----~-+-- 2,200 3,20Q__ ___ ~ ___!!1~ ___ Q.§ - --
--~-~f----8'-Q __ - __ _]]_ ___ __ lll_g,'_J.;g_ ~----_D._! - --- u 

Calcium 
Chromium 
Cobalt 

---~---- NE _ ]'JE _____ _l!l_f/!(g_ ~- __ _2.21_0_ 

Copper 
Cyanide. Total 
Iron 
Lead 
M_agnesium 
!'vtan_gClJ1eS~ _ 
Mercury 
Nickel 
Potassium 
Selenium - ---

___ _i5Q____ 10,120_ __lllg.t"l\.g 20.1 
_ _ 100,00()_ _ _ NE ll]g/](g 9.1 

76ffil0_ 1.700 mg!K.g 13.4 
35 _ NE mg/Kg < 0.10 

100.000 NE mg/Kg 21.000 
750 230 _ mg!Kg 21.1 
NE NE mg!K_g -t.540 

_ go()o____ NE _mg.IJ.;g 464 
610 32 mg;'Kg < 0.05 

41,000 ______ 2.700 m~g 19.1 
NE NE mg!Kg 1.910 

10,000- 53 _l!lg/Kg 
_JQ,_Q9Q_ ___ --- 87 - -- -~g- <__ ---~0~.1-

-- _tJE___ __ NE ___ rn~S ____ 16~ _ 
130 13 - -- __ !llg!!o;_g - <:__ - - I_ - --

Silver 
Sodium 
Thalliium 
Vanadium 
Zinc 

---- 14,000 NE ____ __111~g _ 25.8 - --- ---- - --.-oo:~ ---f 0.000 mg!Kg --- -- -632-

Notes 
1lndustrial Sot I RemediatiOn Goals were taken from the U.S.EPA Reg10n IX 
Prelim mary Remediation Goals (PRGs) for Industrial S01ls Screening ( 11/0 1/00) 

2Nonrestdential Default Closure Levels were taken from the IDEM Risk Integrated System of Closure (RlSC) (2/15/01) 
3The typtcal laboratory reponing limits for stx SYOC compounds exceed the IDEM RlSC gutdline values. 
However. becauses the reponmg limtts for each of these compounds ts lower than the Regton IX PRGs, the 
material "'as found acceptable for on site use. In the case of benzidine. the reportmg limit exceeds the Region IX 
PRGs and IDEM has not established a threshold value for this compound 

4Arsemc value for sample exceeds Reg10n IX PRGs. however comparison w1th the reg tonal bac~ground range 
(I I to 24 mg/kg) determined in a study published by the I EPA ( 1994) mdicates that data from thts stte ts 
below the upper ltmtt of the published reg1onal background concentration range See further d1scuss1on m text 

NE --Not Establtshed 
NA -- Not Analyzed 
U -- Non-detect 
J -- Analyte was detected between the Method Detection Ltmtt (MDL) and the Repontng Ltmtt (RL) 
M --the reportmg limn for th1s compound IS based upon the laboratory's Method Detection Ltmtt 

and represents the lowest reporting ltmtt possible by the laboratory 
J.(g/Kg -- m 1crograms per k tlogram (or ppb) 
mg/Kg --milligrams per kilogram (or ppm) 

u 

u 

--

u 

u 
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Table 5 
Geotechnical Testing Results of Borrow Source Material 

ACS NPLSite 
Griffith, Indiana 

Sample 
Reference :\'o. Z 

Geotechnical Test Testing Reference :"tto. I 1\terrilh·iiJe 

Description Specified Method Frequenn l'nits Wetland Sand Source 

Soil Classilication USCS System I test every 5.000 n/a Grayish brov.n Dark gray. trace: 
cubic yards fine sand. trace black sandy lean 

gravel and silt clav 
Grain Size Analysis ASTM D422 I test every 5,000 % + 3 inches NR 0.0 

------ - - --- -· - ·- --
cubic yards %Gravel NR 0.6 

%Sand NR 32.4 ----- ··- -· -

%Silt NR )2.3 
-----· - ------ ---- ----

%Ciav NR 14.7 
Grain Size Analysis ASTM Dll40 I test every 5,000 '%Fines NR 64.3 

cubic vards 
Optimum Moisture ASTM D2216 I test every 5,000 % 11.0 17.5 
Content cubic yards 
Atterberg Limits ASTM D4138 I test every 5,000 Liquid Limit, NR 31 

cubic yards LL ----------f--p(-~~ ~- NR--
asuc 1m1t, 19 

PL -------·--- ---·---- -r-----
Plasticity NR 12 
Index. P1 

Moisture-Density ASTM D698 I test every 5,000 lbs./ftJ 109.0 107.5 
Curve/Proctor cubic yards & all 
Density changes in 

material 
Specific Gravity ASTM D854 I test every 5,000 n/a NR 2.58 

cubic yards & all 
changes in 

material 
Codficient of ASTM D5084 I test every 5.000 em/sec NR 1.5 X J0'8 

Permeabilit) cubic yards & all 
changes in 

material 

Notes 

NR =not required because matenal was not 1mponed to S1te 

TMK. JDP RAAJ<nf 
J ·~n~ '060 I 0 I 19 60 I f!l 19a005 ,1, Borrow Source Geotech 

Reference llio. 4 
Griffith 
Source 

Dark gray. black 
sandy clay 

0.0 
----

1.4 
30.8 

-

54.1 
-

13.7 
67.3 

21.5 

31 

r----·--

20 

--· --

II 

97.0 

2.43 

7.8 X JO-o 
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Sampling 
Location 

2 

Date 
Tested 

Table 6 
Root Zone and Topsoil Moisture and Compaction Test Results 

Off-Site Final Engineered Cover 

l\1aterial 

Probe 
Depth 

(inches) 

ACS, NPL Site 
Griffith, Indiana 

Dl)· 
Density Moisture Proctor 

(pel) (%) (pel) 
% Specification, Specification, 

Compaction % Moisture % Proctor 

9/1012002 Material Number~'- 6 . _ 102:9__ 10.8 _!Q9,()_ ___ 93.6 _r-.JA_ 
9/11/2002 Materia1Numberl 1 6 110.3 12.5 109.0 101.2 NA ------ --- ··- -- ------ --- --- - - - -· 

Pass/ 
Fail 

3 __ 9!10/~9_Q~_t'1~!eri~_I_NumQ~l~ _____ 6 __ 107.6 11.9 _ 109.Q_ 98.7 ----~~-----

80.0 

80.0 

80.0 

Pass 

Pass 

Pass 

4 _ ~l_lQ/2002 M~rial_Numb~r _! 1 6 102.3 __ 11-_1 __ __ IO_')_:Q_ _ __ 93.9 __ --~~ _ 80.0 

80.0 

Pass 

5 ~_20!!200~ 1\.iater@l N~•111b~ 6 _!Q9.1 13.4 ~0- ____!QQ_,! ___ NA Pass 

Pass 

Pass 

80.0 -- --
6 9/ll/2002~a!e_ri~li_IJ_mb_eri 1 6 116.2 __ !4.0 109.0 ___ _!(_)_6_.~---- N~ 
7 ___ 91_11!2Q_O~ _ Mater_i_a~l!mb_el"l~ _ 6 111.3 13.6 -~09.0 _IO~.!...__ _ _ N~---- 80.0 

8 9/11/2002 Material Number I1 6 110.0 --1-- --------- ---
____!Q,Q__ _!92-Cl__ ~ 100.2___ 1---· _NA _____ 80.Q __ _l'~s 

8.4 109.0 I05.0 NA 80.0 ------- - -- - --
Pass 9_ ~/12/20_(_)_2 Material Number I 1 6 Il4.5 

10 9/12/2002 Materia1Numberl 1 6 110.4 9.1 109.0 101.3 NA 80.0 Pass 

II 

12 

13 

14 

15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 

36 

37 

38 

39 

40 

41 

42 

43 

44 
45 

TMI\:JDP'RAA:jmf 

-----

9/12/2002 _ Materi~_Number 11 c---L- __115.9 __ 6_1___ 109.0 
7.7 109.0 9/12/2002 tvjateri(ll Number~ __ ____§___ II6.7 

9!12/2002 Material Number I 1 6 II3.0 
----------

6.4 109.0 

9/12/2002 Material Number 11 

9/12/2002 Material Numbt:r 11 

6 

6 

115.9 5.1 109.0 
... 

I I 7. I 4.9 

9/12/2002 Matt:rial Number I' 6 116.4 4.0 
9/16/2002 Matt:rial Number 2 6 92.6 18.8 
9116/2002 Material Numbt:r 2 6 96.9 17.7 
9/16/2002 Matt:rial Number 2 6 __ _!9._4 _]7.9 
9116/2002 Material Number 2 6 94.7 I8.3 --- -- - -· 
9/16/2002 Material Numbt:r 2 6 90.0 I9.3 -- --- -- -

109.0 

109 0 
107.5 
107.5 
107.5 
107.5 
107.5 

.. 

__ I~·L. --~- ____ -~o,C>_ _ 
NA 80.0 107.1 

----~~---1-- -

I03.7 

106.3 

107.4 

106.8 
86.1 
90.1 
83.2 
88.1 
83.7 

NA 

:-.JA 

NA 

NA 
15.5- 19.5 
15.5- 19.5 
15.5- 19.5 
15.5- 19.5 
15.5- 19.5 

80.0 

80.0 

80.0 

80.0 
80.0 
80.0 
80.0 
80.0 
80.0 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

9/26/2002 Material Number 2 6 97.9 I9.0 107.5 91.1 I5.5- 19.5 80.0 Pass -- --- --- - -- -

9/27/2002 Matt:rial Number 2 6 86.9 I 7. 7 I 07 5 80.8 15.5 - I9.5 80.0 Pass - . 

9/26/2002 Material Nurn_~e_r ~ ___ 6 _'!'!-Q__ J8,0 _ 107.5 92. I _ _ ]5,5 -J9.5 8Q_._9 _ ____ . Pass 
9/24/2002 Material Number 2 6 96.1 18.2 107.5 89.4 15.5- 19.5 80.0 Pass - - ----·-- -- -- --· 

9/24/2002 MaterialNumber2 6 92.0 18.2 107.5 __ 85.6 __ j2j_-_19.~ _____ 8Q.()_ __ Pas~ 
9/24/2002 Mat~rial Number. 2- ---6------- 87.3- 17 5- I07.5 81.2 15.5- 19.5 80.0 Pass ---- -- --- ---- - - --- -- -- - ---
9/2412002 Material Number 2 6 99.4 18.1 107.5 92.5 15.5- 19.5 80.0 Pass --- -- ---------- --- ------- ----

9/24/2002 Material Number 2 6 92.3 18.2 107.5 85.9 15.5- 19.5 80.0 Pass -- ---- ------------- ------·-·- ------- ---- ------ ------- -- ---- -----·- --

9/26/2002 M<~teriaLNumbe~ 2 _ 6 ~ _ 17.6 107.5 -~9.0_ _ _ !_5_-~ -_1_~5 80.0 _ Pass 
9/24/2002 r.-1_ateri(lll'/umbe~_ -~ __ 9_4.5 _15.7 _ _107.5 __ 87.9 _ _1~9.5 ___ 80.0 ___ Pass 
9/24/2002 -~~teria_l Number 2 6 ___ 92,~ _!7-~--- 107.5 _ _!~ ___ 15:5- 19.5 __ 80.0 ---~~s __ 
9/24/2002 Material Number 2 6 93.3 17.5 107.5 86.8 15.5- 19.5 80.0 Pass ---- ·------------------- -'-~- ··---- -- ---- --------· ------ ----------
9/26/2002 Material Number 11 6 102.0 11.9 109.0 93.6 NA 80.0 Pass - ---- --- --- -·· -------- ----- -- --- ------- -- -- ---
9/24/2002 Materia!_Num~~r ~ _ L_ 87.3 15.6 107.L _ _!1_1. __ 1~-~:.IJ-L __ 80.:..0 ___ P~s 
9/30/2002 Material Number 32 6 85.3 19.8 97.0 87.9 19.5-23.5 80.0 Pass ------. ----- -. ----- ----- - -- -------
912612002 Material Number 32 6 91.8 23.4 97.0 94.6 19.5-23.5 80.0 Pass 

9/30/2002 Material Number 32 6 92.8 

9/30/2002 Material Number 32 

9/30/2002 Material Number 3~ 
9/30/2002 Mato.:rial Number 31 

9/26/2002 Matt:rial Number 31 

9/30/2002 Material Number 32 

10/1/2002 Material Number 32 
----

10/l/2002 Material Number 32 

6 

6 

6 

6 

6 

6 

6 

89.1 

89.3 

89.0 

88.4 

92.6 

84.3 
92.1 

-

20.4 

19.9 

19.7 

19.9 

20.2 

22.0 

22.0 
23.4 

97.0 

97.0 

97.0 

97.0 

970 

97.0 

97.0 
97.0 

95.7 

91.9 

92.1 

91.8 

91.1 

95.5 

86.9 
94.9 

---

19.5-23.5 

19.5- 23.5 

19.5 - 23.5 

19.5-23.5 

19.5 - 23.5 

19.5 - 23.5 

19.5-23.5 
19.5 - 23.5 

80.0 

80.0 

80.0 

80.0 

80.0 

80.0 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

80.0 Pass 
-

80.0 Pass 

J ~119 06fll Ill 19 60 I 0 I !9a004 xis ·Root Zone· Nuclear Page I of2 



Table 6 
Root Zone and Topsoil Moisture and Compaction Test Results 

Off-Site Final Engineered Cover 
ACS, NPL Site 

Griffith, Indiana 

Probe Dry 
Sampling Date Depth Density Moisture Proctor o/o Specification, 
Location Tested Material (inches) (pcf) (%) (pel) Compaction %Moisture 

46 9/30i2002 Material Number 32 6 78.8 21.1 - 97.0 81.2 19.5 - 23.5 
- -- -·- - ------ - -- ~ ------ --------- --------

-l7 10/112002 Material Number 3" 6 78.8 21.7 97.0 81.2 19.5 - 23.5 .. - ·- ----- ------ --- - ----- ----- - --~ -- --

48 9/30/2002 Material Number 32 6 78.0 21.0 97.0 80.4 19.5 - 23.5 
- - - ·- ---- --- ---- ~- - -· -- -- --- - --

49 9/27/2002 Material Number 3: 6 90.7 19.8 97.0 93.5 19.5- 23.5 
-- - - --- ------ -- -- - - - . -- --- ------

50 'Ji30i2002 Material Number 3: 6 87.1 70.6 97.0 89.8 19.5- 23.5 
---

51 10/l/2002 Material f'.iumber 3: 6 86.1 23.2 97.0 88.8 19.5- 23.5 

52 10/112002 Material Number 32 6 94.2 21.6 97.0 97.1 19.5- 23.5 

53 9/30/2002 Material Number 32 6 83.0 20.1 97.0 85.6 19.5- 23.5 

54 9/30/2002 Material Number 32 6 88.8 20.2 97.0 91.5 19.5- 23.5 

563 10/l/2002 Material Number 32 6 92.2 23.5 97.0 95.1 19.5- 23.5 

Notes 
Tests were conducted by K&S S01l & Environmental Consultants using a nuclear denmy tcstmg unit (ASTM 0:!9:!:!) 

I It was detenmmed that the Wetland Sand material had a w1der moisture range because of the nature of the matenal. 
Testlocatwn #34 was initially tested as Merrillville Source material, however was later detenmined through field mvestigauon 
to be Wetland Sand matenal. 

2 The soil obta1ned from the GnfTith, IN source met the requirements tor root zone matenal and topsoil material. therefore. 
1t was used tor both 

3 Test locat1on #55 was not used 
Them-place test locations are shown on Figure 5. 
NA; Not Applicable 

T\IK:JDP'RAA _1mf 

J ~II'J U(1IJl \J]] 1J (•llllJIII.JJUU-1 ,js Rou1 /on~- \.u~k . .u 

Specification, Pass/ 
0/o Proctor Fail 

80.0 Pass 
-. - --

80.0 Pass 

80.0 Pass 
-

80.0 Pass 

80.0 Pass 

80.0 Pass 

80.0 Pass 

80.0 Pass --- ---

80.0 Pass 
80.0 Pass 

Pa~e 2 of2 



Table 7 
Root Zone Sand Cone Test Results 
Off-Site Final Engineered Cover 

ACS, NPL Site 
Griffith, Indiana 

D!1' 
Sampling Date Density \loisture Proctor •;. Specification, 
Location Tested Material (pel) (%) (pel) Compaction % Moisture 

I 9/10/2002 Material Number I 89.3 7.4 109.0 81.9 NA 
- - -- ---- - --- -- ----- ~- - -----

22 9/11/2002 Material Number 2 92.3 18.6 107.5 85.9 15.5-19.5 
-t-t 9i i 0/2002 Mau!rial Number 3 -83.8 r-- 20.9 - 97~0 - ~86A 

-- -

19:-5-23.5 

Notes 

NA - Not appl1cable MWH Eng meers determmed that mo1sture has linle atrect on sand compacuon, therefore 

this matenal was g1ven a w1de range for rl,e morsture content. 

Tests were conducted by K&S Soil & Environmental Consultants usmg a the sand cone method (ASTM 0698) 

Them-place test locations are sho\m on F1gure 5 

T\1 ~'JDP· RAA/Jmf 
J 209 060 I 0 119·60 I 0 119a004 xls:Rool Zone - Sand Cone 

--

Specification, Pass/ 
%Proctor Fail 

80.0 Pass 
80.0 Pass 

-

80.0 Pass 
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Survey Point 
Point No. Location Northing 

100 Edge 6443.79 
103 Edge 6373.94 
104 Edge 6350.06 
105 Edge 6322.83 
106 Edge 6308.95 
107 Edge 6298.22 
108 Edge 6228.63 
109 Edge 6166.23 
110 Edge 6100.16 
Ill Edge 6033.51 
112 Edge 5971.25 
113 Edge 5946.61 
187 Edge 6443.39 
188 Edge 6404.55 
189 Edge 6375.05 
190 Edge 6342.87 
192 Edge 6307.76 
193 Edge 6248.35 
194 Edge 6203.27 
196 Edge 6151.19 
197 Edge 6092.30 
200 Interior 6075.62 
201 Interior 6059.24 
202 Interior 6044.26 
203 Interior 6027.88 
204 Interior 6015.76 
205 Interior 5995.19 
206 Interior 5976.23 
207 Interior 6029.32 
208 Interior 6047.82 
209 Interior 6064.70 
210 Interior 6081.13 
211 Interior 6094.96 
212 Interior 6112.06 
213 Interior 6133.54 
214 Interior 6191.39 
215 Interior 6175.79 
216 Interior 6153.78 
217 Interior 6133.28 
218 Interior 6107.89 
219 Interior 6084.20 
220 Interior 6067.74 
221 Interior 6122.89 
222 Interior 6144.59 
223 Interior 6163.06 
224 Interior 6186.47 
225 Interior 6209.78 
226 Interior 6231.18 
227 Interior 6243.69 
317 Edge 6086.60 
318 Edge 6044.05 
319 Edge 5984.54 
320 Edge 5920.22 
321 Edge 5855.62 
322 Edge 5793.43 
323 Edge 5760.57 

JDP/RANjmf 

Table 8 
Depth of Root Zone and Topsoil Material 

ACS NPL Site 
Griffith, Indiana 

Top of Top of Root Zone 
Clay Root Zone Thickness 

Easting Elevation Elevation (ft.) 
5163.42 636.89 636.83 -0.06 
5338.41 645.64 646.33 0.69 
5396.18 645.63 646.14 0.51 
5456.66 642.80 643.43 0.63 
5453.97 642.42 644.19 1.77 
5464 73 641.86 643.58 1.72 
5455.01 642.31 643.:.3 0.97 
5433.97 642.46 643.84 1.37 
5419.02 643.12 644.10 0.98 
5406.54 644.78 645.90 1.12 
5385.45 647.15 648.17 1.02 
5379.77 648.27 NS NS 
5163.73 636.93 NS NS 
5165.33 637.17 637.54 0.38 
5156.65 637.34 NS NS 
5138.67 637.68 637.32 -0.35 
5110.67 637.52 637.59 0.08 
5087.93 638.50 638.97 0.47 
5069.72 639.36 639.77 0.40 
5048.40 639.95 640.00 0.05 
5025.37 640.40 640.44 0.04 
5045.71 642.58 643.50 0.93 
5105.05 645.03 646.10 1.07 
5150.27 647.37 648.18 0.81 
5198.13 648.55 649.85 1.29 
5255.17 649.89 651.57 1.68 
5312.19 647.62 649.21 1.59 
5364.45 646.88 648.25 1.37 
5380.72 644.97 646.03 1.06 
5330.90 646.52 647.67 1.15 
5286.80 648.06 649.39 1.33 
5229.06 648.98 650.12 1.14 
5167.36 646.71 648.02 1.32 
5112.50 644.74 645.55 0.81 
5057.14 641.70 642.50 0.80 
5080.68 640.86 642.07 1.22 
5124.11 643.84 645.27 1.43 
5182.30 647.00 648.39 1.38 
5238.11 648.76 649.78 1.01 
5294.29 647.70 648.99 1.29 
5345.26 645.93 646.60 0.67 
5389.82 643.90 644.98 1.08 
5401.20 643.38 644.40 1.03 
5355.93 645.98 646.84 0.86 
5301.80 647.79 648.89 1.10 
5245.35 648.25 649.59 1.34 
5183.86 646.67 647.84 1.18 
5123.19 642.52 643.64 1.12 
5097.62 639.69 640.65 0.96 
5022.94 640.30 639.28 -1.02 
5015.93 641.16 640.49 -0.67 
:"020.80 642.12 640.87 -1.25 
5025.01 643.39 643.44 0.05 
5020.43 644.47 644.62 0.14 
5004.88 644.97 645.43 0.46 
4993.64 646.04 646.06 0.02 

J.\20'1\0601 ACS\0119 Final Off-Sue Coverl60t0119a011 •Is 

Total Soil 
Top of Topsoil Cover 
Topsoil Thickness Thickness 

Elevation (ft.) (ft.) 
637.60 0.77 o.n 
646.83 0.50 1.19 
646.84 0.70 1.21 
644.11 0.68 1.31 
644.48 0.29 2.06 
643.92 0.34 2.07 
643.65 0.37 1.34 
644.18 0.34 1.71 
644.60 0.49 1.48 
646.00 0.10 1.22 
648.74 0.57 1.59 

NS NS NS 
NS NS NS 

637.66 0.11 0.49 
NS NS NS 

637.81 0.49 0.14 
637.55 -0.04 0.03 
639.58 0.62 1.09 
640.29 0.53 0.93 
640.98 0.98 1.03 
641.07 0.62 0.67 
644.10 0.60 1.52 
646.50 0.40 1.46 
648.90 0.72 1.53 
650.38 0.53 1.83 
651.57 0.00 1.68 
649.29 0.08 1.67 
648.79 0.54 1.91 
646.50 0.47 1.53 
648.31 0.64 1.78 
649.67 0.29 1.61 
650.61 0.49 1.63 
648.17 0.15 1.46 
646.24 0.69 1.50 
643.08 0.58 1.38 
642.67 0.60 1.82 
645.74 0.47 1.90 
648.62 0.24 1.62 
650.12 0.34 1.35 
649.55 0.56 1.84 
647.40 0.80 1.47 
645.59 0.61 1.68 
644.82 0.42 1.44 
647.64 0.80 1.66 
649.35 0.46 1.)6 
649.68 0.08 1.43 
648.11 0.27 1.44 
644.03 0.39 1.51 
641.28 0.63 1.59 --
641.22 1.93 0.91 
641.66 1.17 050 

--
642.50 1.63 0.38 
644.02 0.)8 0.62 
645.39 0.78 0.92 
645.73 0.30 0.76 
646.11 0.0) 007 
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Survey Point 
Point No. Location Nortbiog 

324 Edge 5720.88 
325 Edge 5697.48 
327 Edge 5685.15 
328 Edge 5681.54 
329 Edge 5679.89 
330 Edge 5679.06 
331 Edge 5676.98 
332 Edge 5678.61 
333 Edge 5680.81 
334 Edge 5713.60 
335 Edge 5771.07 
336 Edge 5831.67 
337 E<~&e 5853.09 
338 Edge 5896.24 
339 Edge 5936.71 
340 Edge 5973 45 
228 lnterior 6296.80 
229 Interior 6281.98 
230 Interior 6259 92 
231 Interior 6237.15 
232 Interior 6212.02 
233 Interior 6193.52 
234 Interior 6175.77 
235 Interior 6232.38 
236 Interior 6250.15 
237 Interior 6272.28 
238 Interior 6290.73 
239 Interior 6310.22 
240 Interior 6329.42 
241 Interior 6341.60 
242 Interior 6393.16 
243 Interior 6376.70 
244 Interior 6349.14 
245 Interior 6324.12 
246 Interior 6296.16 
247 Interior 6283.42 
248 Interior 6271.41 
317 Edge 6086.60 
318 Edge 6044.05 
319 Edge 5984.54 
320 Edge 5920.22 
321 Edge 5855.62 
322 Edge 5793.43 
323 Edge 5760.57 
324 Edge 5720.88 
325 Edge 5697.48 
327 Edge 5685.15 
328 Edge 5681.54 
392 Interior 5780.57 
329 Edge 5679.89 
330 Edge 5679.06 
331 Edge 5676.98 
332 Edge 5678.61 
333 Edge 5680.81 
398 Interior 5684.96 
334 Edge 5713.60 

JDPIRANjmf 

Table 8 
Depth of Root Zone and Topsoil Material 

ACS NPLSite 
Griffith, Indiana 

Top of Top of Root Zone 
Clay Root Zone Thickness 

Eastiog Elevation Elevation (ft.) 
4996.79 646.98 645.41 -1.57 
5017.77 647.20 646.09 -I. II 
5040.11 647.88 646.00 -1.88 
5064.56 648.56 648.66 0.09 
5112.29 649.59 649.61 0.02 
5171.55 650.73 650.82 0.10 
5233.62 651.58 651.80 0.21 
5295 68 652.03 652.06 0.03 
5308.07 652.12 652.14 0.02 
5338.16 652.93 654.04 I. II 
5363.86 652.89 654.40 1.51 
5382.90 652.31 653.91 1.59 
5394.30 651.69 652.92 1.22 
5395.45 650.35 650.96 0.62 
5377.73 648.69 649.52 0.83 
5385.62 646.99 648.06 1.08 
5125.74 638.79 639.87 1.08 
5167.74 644.04 644.55 0.50 
5224.10 646.79 647.73 0.94 
5275.03 647.78 648.91 1.13 
5332.61 647.33 648.64 1.31 
5372.05 646.56 647.38 0.82 
5414.64 643.94 644.84 0.90 
5428.91 643.72 644.85 1.13 
5389.94 646.55 647.52 0.97 
5334.18 646.72 647.77 1.06 
5274.23 645.55 646.74 1.19 
5213.63 642.70 643.66 0.96 
5171.92 638.75 640.47 1.72 
5149.65 638.03 638.97 0.94 
5179.93 638.11 639.52 1.42 
5225.14 640.07 641.71 1.64 
5284.10 644.27 645.40 1.13 
5336.09 645.83 646.79 0.96 
5386.71 646.03 646.91 0.89 
5416.88 645.19 645.74 0.55 
5444.58 642.78 644.26 1.48 
5022.94 640.30 639.28 -1.02 
5015.93 641.16 640.49 -0.67 
5020.80 642.12 640.87 -1.25 
5025.01 643.39 643.44 0.05 
5020.43 644.47 644.62 0.14 
5004.88 644.97 645.·B 0.46 
4993.64 646.04 646.06 0.02 
4996.79 646.98 645.41 -1.57 
5017.77 647.20 646.09 -1.11 
5040.11 647.88 646.00 -1.88 

0.09 

Top of 
Topsoil 

Elevation 
647.76 
647.85 
648.47 
648.86 
649.99 
651.38 
652.22 
652.48 
653.03 
654.51 
654.89 
654.31 
653.18 
651.32 
650.04 
648.69 
640.36 
645.47 
648.43 
649.18 
648.96 
648.09 
645.51 
64548 
647.97 
648.34 
647.36 
644.47 
641.10 
639.79 
639.80 
642.36 
645.71 
647.18 
647.48 
646.77 
644.73 
641.22 
641.66 
642.50 
644.02 
645.39 
645.73 
646 20 
647.57 
647.71 
648.48 

5064.56 648.56 64866 648.85 
5006.83 646.41 NS NS 

-- r-- NS.c._ 

5112.29 649.59 649.61 0.02 649.92 
5171.55 650.73 650.82 0.10 651.26 
5233.62 651.58 651.80 0.21 652.11 
5295.68 652.03 652.06 0.03 652.43 
5308.07 652.12 652.14 0.02 652.92 
5301.20 652.26 653.60 1.34 653.69 
5338.16 652.93 654.04 1.11 654.49 

J \20'JI0601 ACS\0119 Final Off-Sue Cm·erl6010119a0ll.xls 

Total Soil 
Topsoil Cover 

Thickness Thickness 
(ft.) (ft.) 

2.35 0.78 
1.76 0.65 
2.46 0.58 
0.20 0.30 
0.38 0.40 
0.56 0.66 
0.43 0.6-l 
0.42 0.46 
0.90 0.91 
0.47 1.58 
0.49 2.00 
0.41 2.00 
0.26 1.49 
0.36 0.97 
0.52 1.35 
0.63 1.70 
0.48 1.57 
0.92 1.43 
0.70 1.64 
0.27 1.40 
0.32 1.63 
0.71 1.53 
0.67 1.57 
0.63 1.76 
0.44 1.42 
0.57 1.62 
0.62 1.80 
0.81 1.77 
0.63 2.35 
0.82 1.76 
0.28 1.69 
0.65 2.29 
0.31 1.44 
0.39 1.35 
0.57 1.45 
1.03 1.58 
0.47 1.96 
1.93 0.91 
1.17 0.50 
1.63 0.38 
0.58 0.62 
0.78 0.92 
0.30 0.76 
0.14 0.16 
2.16 0.59 
1.63 0.51 
2.48 0.60 
0.19 0.29 

1---
NS NS 

0.32 0.33 
0.43 0.53 

--
0.32 0.53 

·--
0.37 0.40 
0.78 0.80 
0.09 1.43 
0.45 1.56 
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Survey Point 
Point No. Location Northing 

101 Edge 6429.22 
102 Edge 6402.24 
335 Edge 5771.07 
336 Edge 5831.67 
337 Edge 5853.09 
338 Edge 5896.24 
339 Edge 5936.71 
340 Edge 5973.45 
357 Interior 5954.10 
358 Interior 5976.28 
359 Interior 59%.46 
360 Interior 6014.52 
361 Interior 6037.74 
362 Interior 6055.37 
363 Interior 5996.33 
364 Interior 5980.65 
365 Interior 5963.06 
366 Interior 5941.77 
367 lntenor 5923.00 
368 Interior 5901.38 
369 Interior 5880.16 
370 Interior 5871.80 
372 Interior 5829.98 
373 Interior 5851.22 
374 Interior 5872.04 

1--·375 Interior 5893.82 
376 Interior 5916.26 
377 Interior 5937.08 
378 Interior 5869.73 
379 Interior 5857.05 
380 Interior 5836.78 
381 Interior 5817.46 
382 Interior 5795.33 
383 Interior 5774.06 
384 Interior 5753.42 
387 Interior 5711.15 
388 Interior 5729.79 
389 Interior 5747.10 
390 Interior 5755.90 
391 Interior 5767.43 
393 Interior 5725.98 
394 Interior 5708.45 
395 Interior 5700.07 
396 Interior 5694.59 
397 Interior 5688.65 

Notes: 

NS - Not Surveyed 

Table 8 
Depth of Root Zone and Topsoil Material 

ACS NPL Site 
Griffith, Indiana 

Top of Top of Root Zone 
Clay Root Zone Thickness 

Easting Elevation Elevation (ft.) 

5229.81 639.85 640.89 1.04 
5284.91 643.44 644.32 0.88 
5363.86 652.89 654.40 1.51 
5382.90 652.31 653.91 1.59 
5394.30 651.69 652.92 J.n 
5395.45 650.35 650.% 0.62 
5377.73 648.69 649.52 0.83 
5385.62 646.99 648.06 1.08 
5331.43 648.26 649.41 1.15 
5269.16 649.81 651.36 1.54 
5207.30 649.04 650.28 1.24 
5148.54 647.93 649.03 1.10 
5087.61 644.87 646.16 1.29 
5035.32 642.56 643.27 0.72 
5029.81 643.58 644.43 0.85 
5077.23 646.29 647.25 0.96 
5133.62 648.25 649.40 1.1 5 
5190.62 649.59 650.84 1.25 
5246.34 649.66 651.04 1.38 
5304.38 650.73 651.27 0.54 
5358.90 651.30 652.22 0.91 
5384.95 651.23 652.34 I. II 

5332.04 652.35 653.54 1.19 
5274.91 651.34 652.22 0.88 
5215.05 650.61 651.50 0.89 
5155.48 650.06 650.95 0.90 
5098.21 648.31 649.03 0.72 
5043.88 644.54 646.05 1.51 
5031.90 644.47 645.92 1.45 
5068.97 645.94 648.46 2.52 
5119.05 649.96 650.88 0.92 
5175.26 650.24 651.56 1.32 
5232.83 650.58 652.33 1.75 
5287.95 652.29 653.80 1.51 
5342.05 653.00 654.44 1.44 
5287.71 653.37 654.26 0.89 
5227.74 652.18 653.44 1.26 
5168.77 651.51 652.60 1.10 
5112.83 650.81 651.88 1.07 
5052.81 648.00 649.33 1.33 
5002.92 647.13 648.28 115 
5062.86 649.17 650.22 1.05 
5124.15 650.69 651.55 0.86 
5176.91 651.36 652.43 1.07 

·-· 
5237.48 652.02 652.99 0.97 

Top of 
Topsoil 

Elnation 
640.89 
644.43 
654.89 
654.36 
654.35 
653.19 
651.33 
650.04 
649.66 
651.61 
651.10 
649.28 
646.56 
644.14 
645.13 
647.73 
650.20 
651.27 
651.53 
652.27 
652.77 
652.81 
654.11 
653.02 
651.96 
651.75 
649.72 
646.24 
646.37 
648.60 
651.41 
652.07 
652.80 
654.71 
655.16 
654.83 
653.89 
653.09 
652.32 
650.31 
648.59 
650.80 
652.09 
652.82 
653.49 

Bec3use the Top of Clay survey was performed prior to removmg the eros1on control blanket and regrading eroded 

so1ls. several locations have "negative" thicknesses. This was caused by a change m the 1011131 elevations at these 

loc3llons after regrading was performed. Further d1scuss1on is presented m Section 5.5 of th1s repon. 

JDP/RANJmf 
J-120910601 AC"S\0119 F1nal Off-Sue Coverl6010119a011.•1s 

Total Soil 
Topsoil Cover 

Thickness Thickness 
(ft.) (ft.) 

-0.01 1.03 
0.11 0.99 
0.49 2.00 
0.45 2.05 
1.43 2.66 
2.23 2.84 
1.82 2.64 
1.98 3.05 
0.25 1.40 
0.25 1.79 
0.82 2.06 
0.25 1.35 
0.40 1.69 
0.87 1.59 
0.70 1.55 
0.47 1.44 
0.80 1.96 
0.43 1.68 
0.49 1.87 
1.00 1.54 
0.55 1.47 
0.47 1.58 
0.57 1.76 
0.80 1.68 
0.46 1.35 
0.80 1.69 
0.69 1.41 
0.18 1.69 
0.45 1.90 
0.14 2.65 
0.53 1.45 
0.51 1.83 
0.47 2.22 
0.91 2.42 
0.72 2.16 
0.57 1.46 
0.44 1.71 
0.49 1.58 
0.44 1.51 
0.98 2.31 
0.31 1.46 
0.58 1.63 
0.54 1.40 
0.39 1.46 
0.51 1.47 
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APPENDIX A 

CHRONOLOGICAL SUMMARY OF CONSTRUCTION ACTIVITIES 



A CHRONOLOGICAL SUMMARY OF CONSTRUCTION ACTIVITIES 

This section summarizes the major construction activities performed and equipment used 
during the completion of the tasks outlined in this CCR. Weekly construction progress 
meetings were held throughout the project. 

Week of June 21, 2002 
MEl began the maintenance work planned prior to the installation of the final cover, 
including the installation of protective concrete structures around piezometers and extraction 
trench cleanouts. 

Week of July 7, 2002 through Week of July 28,2002 
MEl completed the maintenance work began in June. 

Week of July 22, 2002 
MEl mobilized to the Site on July 22 to relocate PCB material from the On-Site Area, near 
the former Fire Pond, to drainage Swale 5 in the Off-Site Area. An initial project kickoff and 
health and safety meeting was held on July 22 for the partial crew mobilized first. 
A larger project kickoff and health and safety meeting was held on July 23 for the entire 
crew. The PCB-impacted soil, excavated from the wetlands located west of the GWTP 
during the summer and fall of 2001, had been used to fill in the Fire Pond. MEl removed 12-
inches of clay in the area of Swale 5 and placed this excess wetland material in Swale 5. 

MEl raises manholes at extraction wells EW-12 and EW-13 to meet future final grade. 

Week of July 29, 2002 
MEl completed replacement and recompaction of 12-inch clay layer over wetland material in 
Swale 5 on July 31. 

Week of August 19, 2002 
ECI mobilizes to the Site on August 21. MWH and ECI conduct a health and safety and 
construction kickoff meeting on August 22. 

Week of August 26,2002 
ECI prepares clay surface area and site for liner installation. Liner material begins to arrive 
on the Site. Duneland Surveyors document existing contours of the liner area and delineate 
the liner extents. 

Week of September 2, 2002 
ECI begins the construction of the perimeter anchor trench to secure the liner on 
September 3. ECI begins to constructs a test pad on September 4. ECI then operates heavy 
equipment on it and examines the liner for any evidence of damage. 

MAL mobilizes and attends a health and safety and construction kickoff meeting on 
September 4. MAL substantially completes installation of FML liner on September 7. 



Week of September 9, 2002 
MAL completes remaining detail work for liner installation, including installation of "boots'" 
around ISVE wells and blower shed building. MAL completes quality control testing and 
demobilizes from the site on September 11. Duneland Surveyors survey panel and seam 
locations for liner installation. 

ECI begins to cover the completed liner with root zone material on September 9. ECI first 
uses on-site material from wetland excavation. ECI then begins to import root zone material 
from the Merrillville source. The material is then compacted and tested for compaction and 
moisture content. 

Week of September 16,2002 
ECI continues to cover the completed liner with root zone material. ECI has exhausted the 
Merrillville source and begins to import root zone material from the Griffith source. The 
material is then compacted and tested for compaction and moisture content. 

Week of September 23,2002 
ECI finishes covering the completed liner with root zone material on September 26. The 
material is then compacted and tested for compaction and moisture content. ECI completes 
backfilling the anchor trench on September 25. ECI begins placement of topsoil material on 
September 26 over areas where root zone material has been installed and successfully tested. 

Vapor extraction well SVE-38 is grazed by a bulldozer and damaged on September 24. 
MWH and ECI investigate the extent of damage. 

Week of September 30,2002 
ECI completes compaction and moisture testing of the placed root zone material on October 
1. ECI completes placement of topsoil material over root zone material on October 2. The 
Cooling Landscape Contractors place Grass seed over the site on October 3 using 
hydroseeding methods. 

ECI completes the re-installation of the gravel access road between Colfax A venue and the 
Off-Site Area Blower Shed on October 2. ECI demobilizes from the site on October 3 and 4. 

Week of October 7, 2002 
Duneland Surveyors complete a final topographic survey of the Site on October 8. Repair of 
damage to extraction well SVE-38 is completed on October 10. 

Week of October 21, 2002 
Area Survey resurveys the top of casing of SVE-38 on October 23. 



Week of August 18, 2003 
ECI on-site placing additional topsoil in the 18 areas that surveys indicated did not meet the 
thickness requirement. 
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JDP/jmf 

Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

1. July 2002 (Looking South): An excavator loads PCB-impacted material from the Former On-Site 
Area Fire Pond into a dump truck. The dump truck has backed up to the stockpile on a geotextile mat to 

prevent potential tracking of material out of the work area. 

2. July 2002 (Looking South): PCB-impacted material is transported from the Former Fire Pond 
(foreground) to the Off-Site Area (background) for placement under the final engineered cover. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

3. July 2002 (Looking Northwest): PCB-impacted material is placed in drainage Swale 5. Prior to 
material placement, the top 12 inches of clay was removed and stockpiled for later use. 

4. July 2002 (Looking West): A smooth drum roller compacts the newly-placed PCB-impacted material. 

J :/209/060110119/60 I 0 119a006.xls Page 2 of 19 



.. 

JDP/jmf 

Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

5. July 2002 (Looking Southwest): A sheeps-foot/dozer combination machine spreads and compacts 12 
inches of clay over the PCB-impacted material in two six-inch lifts. 

6. July 2002 (Looking Southeast): A water truck wets the clay to aid in compaction. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

7. August 2002 (Looking West): Small mounds of sand are placed around each SVE and groundwater 
monitoring well prior to liner installation to ensure water will not collect around the wells. 

I 

8. September 2002 (Looking North): A backhoe with a narrow-bucket is used to dig a two-foot deep 
anchor trench around the perimeter of the FML liner area. Air monitoring is conducted during the 

trenchin rocess. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

9. September 2002 (Looking East): Construction and household debris excavated during the anchor 
trench construction is stockpiled on a poly liner and covered. This material is later transported to the On 

Site Area for lacement under the On-Site Area Interim En ineered Cover. 

10. September 2002 (Looking East): A low-pressure bobcat is used to place clay back into the anchor 
trenches around the FML perimeter. The bobcat is then used to compact the clay in the trench. 
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Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

11. September 2002 (Looking West): A test pad is constructed by covering a 23-foot by 65-foot piece o 
FML liner with 12-inches of root zone and six-inches of topsoil to simulate the actual construction. 

Heavy equipment is then run back and forth across the test pad to simulate installation methods. 

12. September 2002 (Looking North): After the test pad was constructed and subjected to vehicle traffic 
loading, a section was uncovered and examined for evidence of damage to the FML. No damage was 

observed. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

13. September 2002 (Looking Southwest): Trial welds are performed daily by each welding machine 
and operator prior to beginning and after every four hours of production work. 

14. September 2002: A tensiometer is used to test the shear and peel adhesion strengths of each test 
piece cut from the trial welds. This machine is also used to perform destructive testing of both extrusion 

and fusion field welds. 
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American Chemical Service - NPL Site 

16. September 2002 (Looking North): A hole is cut in the liner as it is placed over each penetration such 
as an ISVE well. A "skirt" is then placed over this hole and welded to the surrounding liner and to the 

boot fabricated around each well. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

17. September 2002 (Looking Northwest): Adjoining FML panels are overlapped four to six-inches and 
fusion seamed together. 

18. September 2002 (Looking North): A crew member grinds the liner surface in preparation for 
extrusion welding a liner "skirt" around an ISVE well. The grinder roughs the surface to give the 

extrusion weld a better hold. 
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Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

19. September 2002 (Looking South): Surveyors document the liner extents as well as liner panel, seam, 
testing, and repair locations. 

20. September 2002: A sample is cut from a field weld for destructive testing. The sample is tested both 
in the field and in the laboratory for shear and peel adhesion strength. The area where the sample is cut 

from is then atched and tested nondestructive) . 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

21 . September 2002: A vacuum box is used to nondestructively test extrusion welds. Soapy water is 
first applied to the weld. The vacuum box is then placed over the weld and is subjected to a low 

vacuum. If soa bubbles form alon the weld the weld contains deficiencies and needs to be re aired. 

22. using a 
pressure test method. The seam is sealed off at both ends and pressurized to at least 25 pounds per 

square inch (psi). To pass, the seam pressure must not vary by more than four psi over the five minute 
testin eriod. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

23 . September 2002 (Looking East): A liner crew member applies extrusion welding around the 
foundation of the blower shed. The liner is welded to a continuous FML embedment strip along the 

blower shed foundation. 

24. September 2002 (Looking South): The liner is placed in the perimeter anchor trench and later 
covered with clay, root zone, and topsoil. 
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Construction Completion Report 

American Chemical Service - NPL Site 

25. September 2002 (Looking Southeast): An view of the completed FML liner. 

26. September 2002 (Looking North): An excavator loads previously stockpiled wetland sand material 
into an off-road dump truck from the Off-Site Area stockpile for use as root zone. 
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Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

27. September 2002 (Looking North): Wetland sand material is placed as root zone in the southern 
portion of the Off-Site Area. 

28. September 2002 (Looking Southeast): Material is also imported from two off-site locations (one in 
Merrillville, one in Griffith) for use as root zone. A dozer spreads the root zone over the installed liner 

in one 12-inch lift. 
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Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

29. September 2002 (Looking Northwest): A temporary access road is first constructed of root zone 
material to allow dwnp trucks to enter the FML liner area to place imported root zone material. 

30. September 2002: A nuclear density testing unit is used to test the moisture content and compaction 
at various locations across the root zone area. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

31. October 2002 (Looking Northeast): Six-inches of imported topsoil is placed on top of the root zone 
over the entire FML Cover Area. 

32. October 2002 (Looking South): A view of the completed Off-Site Area Final Engineered Cover. 
Topsoil and grass seed have been placed over the entire FML Cover Area. Yellow straw is visible, 

laced over the ass seed as erosion control. 
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Photograph Log 
Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

33. October 2002 (Looking Southwest): Seaming the new boot and skirt on ISVE well, SVE-38, after 
the well casing has been repaired. 

34. October 2002 (Looking Southwest): A vacuum box test is performed on boot and skirt on the 
repaired ISVE well, SVE-38. 
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Off-Site Final Engineered Cover 
Construction Completion Report 

American Chemical Service - NPL Site 

35. August 2003 (Looking East): Area with deficient topsoil thickness after it has been scarified. 

36. August 2003 (Looking Southeast): Area with deficient topsoil thickness after additional topsoil has 
been placed. 
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Construction Completion Report 

American Chemical Service - NPL Site 

37. August 2003 (Looking Southeast): Area with previously deficient topsoil thickness after being raked 
and seeded. 

38. August 2003 (Looking Southeast): Area with previously deficient topsoil thickness after straw is 
placed over the seeded topsoil. 
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APPENDIX C 

COMPACTION AND MOISTURE TESTING RESULTS OF CLAY MATERIAL 
(GREAT LAKES) 



; I Great Lakes SoH & Environmental Consultants, Inc. Field Density Test Report 
333 Shore Drive, Burr Ridge, IL 60521 Ph.: (630) 321-0944 Fax: (630) 321-0945 (Nuclear Density Test) 
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ACS Superfund Site-Field and Laboratory Testing Services 

MOISTURE ·DENSITY 
RELATIONSHIP CURVE 

ASTM 0698·91 

Client Koester Environmental Services 14649 Highway 41 North, Evansville, IN 47725 Attn.: Mr. Jeff Wickham 

File No. 2205 !sample #I BS-1 I Date Tested I 

Sample Location 

Sample Description Brown silty clay 

Type of Proctor Standard Method: I A I Mold 
Size ln. 

4 

No. of Layers 3 No. of Blows per Layer 25 
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APPENDIX D 

COMPACTION AND MOISTURE TESTING RESULTS FOR TEST PAD (K&S) 



K & S Engineers, Inc. FIELD COMPACTION~~Tl 8 2002 
9715 Krnnrdy Avrnur, Highland, IN 46322. Phonr 12191924 ~231 

I 

Environmental Contractors p ACS c FILE NO. 6783 
L of Illinois, Inc, (ECI) R 410 s. Colfax 

1 ~ 5290 Nimtz Road o Griffith, Indiana DATE: 9-4-02 
P.O. Box 2071 J 

N Loves Park, IL 61111 E REPORT NO. 2 

1 T 
c 

Attn: Mr. Randy Price T SHEET 1 or 1 

TYPE OFFILL COMPACTION OF GRADE METHOD OF COMPACTION 
t 

I STONE MOIST FROZEN VIBRATING PLATE 

1 
SAND X DAMP X SOFT VIBRATING ROLLER X 

I CLAY WET LOOSE SHEEPS FOOT ROLLER 

.
1 

SLAG DRY FIRM X RUBBER TIRE ROLLER 

I LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

r ASTM D 1557-91 METHOD ASTM D 1556-90 

1\STM D 698-91 X METHOD A ASTM D 3017-93 X 

PROJECT SPECIFICATIONS OTHER 

l REFERENCE TEST No.: 1 SPECIFICA TON REQUIREMENTS 

MAXIMUM DENSITY PCF 109.0 •;. MAXIMUM DENSITY 

1 OPTIMUM MOISTURE•;. 11.0 •;. RELATIVE DENSITY 

DATE REF. TEST DRY MOISTURE COMPAC- PASS 

I No. No. DENSrn' PERCENT TION OR LOCATION OF TEST 

PCF .. FAIL TEST PAD " 

9-4 1 1 105.8 7.2 97.2 15 1 N & 4 I E OF SOUTH WEST CORNER 

l 9-4 1 2 109.6 9.4 100+ 5 I N & 15' E OF SOUTH WEST CORNER 

9-·4 1 3 105.8 9.1 97.0 30 1 N & 16' E OF SOUTH WEST CORNER 

T 9-4 1 4 106.3 7.4 97.5 25' N & 18' E OF SOUTH WEST CORNER 

I 

I 

I 
I 

T 
I 

T 

T 
c: Cl1ent 

' I 

l 

II 

I 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 



10.;:r;p 1 o ?nn·· 
·= v 

~ K & S Engineers, Inc. FIELD COMPACTION TEST 

9715 Krnnrdy Avenue, Highland. IN 46322. A10nr (219) 924 ~231 

I Environmental Contractors p ACS 

h 
FILE NO. 6783 

of Illinois, Inc, (ECI) R 410 s. Colfax 
5290 Nimtz Road o Griffith, Indiana DATE: 9-4-02 

~; 
P.O. Box 2071 J 

Loves Park, IL 61111 E REPORT NO. 1 
c 

Attn: Mr. Randy Price T SHEET 1 OF 1 

~ TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 
,... 
~TONE MOIST FROZEN VIBRATING PLATE 

~AND DAMP X SOFT VIBRATING ROLLER X 

':LAY (TOPSOIL) X WET LOOSE SHEEPS FOOT ROLLER 

~~LAG DRY FIRM X RUBBER TIRE ROLLER 

LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

I!PSTM D 1557-91 METHOD ASTM D 1556-90 

\STM D 698-91 X METHOD A ASTM D 30 17 - 93 X 

.. >ROJECT SPECIFICATIONS OTHER 

'l.EFERENCE TEST No.: 4 SPECIFICATON REQUIREMENTS 

~~AXIMUM DENSITY PCF 97.0 •;. MAXIMUM DENSITY 

'lPTIMUM MOISTURE•;. 21.5 •;. RELATIVE DENSITY 

~=-
REF. TEST DRY MOISTURE COM PAC- PASS 
No. No. DENSITY PERCENT TION OR LOCATION OF TEST 

PCF % FAIL ITEST PAD 
4 

~'~"'"~ 1 91.4 17.1 94.2 ] 0 I N & 5 I E OF SOUTH WEST CORNER 2004) 

(MWH

4 

June 2 94.3 13.6 97.2 20 1 N & 10 1 E OF SOUTH WEST CORNER 

~~· 3 86.6 11.6 89.2 30 1 N & 18 1 E OF SOUTH WEST CORNER (MWH. June 
2004) 

1 .. 
I 

I. 

I. 
~ 

~ 
I 

' ~ :::: Cl1ent 



_j 

_j 



APPENDIXE 

FACTORY TEST RECORDS FOR FML MATERIAL (POLY -FLEX) 
• Poly-Flex Warranty Letter 
• Poly-Flex Certification Documents 



• Poly-Flex Warranty Letter 



POL~FLEX, INC. 

10 September, 2002 

Steve Palmer 
Environmental Contractors of IL 
5290 Nimtz Rd 
Loves Park, IL 61111 

Dear Steve, 

SEP 1 b 2DOZ 

2000 W. Marshall Drive Grand Prairie, Texas 75051 USA 

888-765-9359 972-337-7113 FAX 972-337-7233 

Re: American Chemical Service Inc. Site 

Poly-Flex, Inc. LLDPE textured and smooth liners are suitable for exposed applications 
and are warranted for up to 20 years in exposed applications. 

Please let me know if you need any additional information. 

/ /-B)st regards, 

(; ~ea-c~y. _AJ<-- lL.-<:.-'""" 

Regional Sales Mana 
Poly-Flex, Inc. 

Cc: Jennifer Battle/Mid America Lining 



• Poly-Flex Certification Documents 



POLY-FLEX, INC. 2000 W. Marshall Drive Grand Prairie, Texas 75051 USA 

888·765-9359 972·337·7113 FAX- 972·337·7233 

CERTIFICATION DOCUMENTS 

To: Environmental Contractors of Illinois 
P.O. Box 2071 
Loves Park, IL61130 

Attn: Daryl Streed 
Fax No: 815-636-4304 
Number of pages including cover: 4 

Departure Date: 
Destination: 
Carrier: 

Additional Notes: 

8/27/02 
Griffith, IN 

Distribution of Documents: 

Shipment Inspection Sheet: 1 
Roll Certification: 1 
Resin Certification: 1 
Other: 

Date: 
Poly-Flex Proj # : 
Customer PO: 
Project Name: 

Trip No: 149508 

Attached please find documents for the above referenced shipment. Please let us know 
if you have any questions. 

Sincerely, 

Russell Searcey 
1-888-765-9359 ext 7269 

8/28/02 
220677 
15506 
ECI 



--1 ·-
CERTIFICATION SHEET DATE: August 28, 2002 POLY -FLEX, INC. 

(', 2000 W. Marshall Drive 
PROJECT NO: 220677 ORDER NO: A 48365i Grand Prairie, Texas 75051 

TRIP NO: 149508 CERTIFIED BY: ~ )1~ 
r.r I .. v 

Cl) LU @) 
:c:: 

Cl) a: @) ~~ LU <: ~ LU ~ ~ 0~ :::!~ ~~ lllfij lllL> 0:: L> Cl)~ <:~ Cl) 
L> O:q: 

~ § "Q. 
~ ;x: ~~ 

:c::a:: oa:: a::CI) 
TEST DESCRIPTION ....,:; ~ Q. ~Ill td!ll ~Q Q 

ASTMMETHOD 05199 01603 01004 4833 0638 0638 03015 01505 

(modifications) minlavg 

UNITS mils % lb lb ppi % gm/cc 

SPEC/FICA TION 54160 2.0-3.0 33 84 228 560 A1,A2,B1 0.939 

ROLL NUMBER BLEND 

P9-6-02 28-5 8120674 54162 2.7 46 118 276 885 A-2 0.937 

P9-6-02 30-5 8120674 54/62 2.7 47 122 293 898 A-2 0.937 

P9-6-02 34-5 8120674 54/62 2.7 44 124 283 913 A-2 0.937 

P9-6-02 35-5 8120674 54/62 2.7 44 124 283 913 A-2 0.937 

P9-6-02 41-5 8120674 54/61 2.9 43 116 281 942 A-1 0.937 

P9-6-02 42-5 8120674 54/61 2.3 44 122 272 828 A-1 0.937 

P9-6-02 45-5 8120674 54/61 2.3 42 123 278 940 A-1 0.937 

P9-6-02 46-5 8120674 54/61 2.3 42 123 278 940 A-1 0.937 

P9-6-02 47-5 8120674 54/61 2.3 42 123 278 940 A-1 0.937 

P9-6-02 48-5 8120674 54/61 2.3 46 120 283 854 A-2 0.937 

P9-6-02 49-5 8120674 54/62 2.3 46 120 283 854 A-2 0.937 

PS-6-02 50-5 8120674 54/62 2.3 46 120 283 854 A-2 0.937 



Poly-Flex 
Tractor# Trailer# -----

Geomembrane Shipment Inspection 
Date: 27-Aug-02 TRIP 149508 

Drop# 1 Drop# 1 Drop# Drop# 
Poly-Flex# 220677 ( 483654) Poly-Flex# 220677{484126~ Poly-Flex# Poly-Flex# 
Customer. ENVROCONT. Customer: ENVROCONT. Customer. Customer: 
Destination: GRIFFITH, IN Destination: GRIFFITH, IN Destination: Destination: 
Carrier: Carrier. Carrier: Carrier. 

Blend Roll Number Weight Roll Description 
1 8120674 P9-6-02- 0034- 6 3,509 23' X 500' X .060LL 

2 8120674 P9-6-02- 0030- 6 3,507 23' X 500' X .060LL 

3 8120674 P9-6-02- 0047- 6 3,494 23' X 500' X .060LL 

4 8120674 PS-6-02- 0042- 6 3,491 23' X 500' X .060LL 

5 8120674 P9-6-02- 0041- 6 3,471 23' X 500' X .060LL 

6 8120674 P9-6-02- 0048- 6 3,475 23' X 500' X .060LL 

7 8120674 P9-6-02- 0050- 6 3,501 23' X 500' X .060LL 

8 8120674 P9-6-02- 0028- 6 3,515 23' X 500' X .060LL 

9 8120674 P9-6-02- 0035- 6 3,515 23' X 500' X .060LL 

10 8120674 P9-6-02- 0045- 6 3,491 23' X 500' X .060LL 

11 8120674 P9-6-02- 0049- 6 3,495 23' X 500' X .060LL 

12 8120674 P9-6-02- 0046- 6 3,473 23' X 500' X .060LL 

13 P56-05-(719- 724)- 5 180 5MM GEl - WELDONG ROD- LL 

14 

15 

16 

17 

18 

19 42,117 

20 

21 

22 

23 

24 

25 

26 

27 

28 

I certify that all loading requirements and roll conditions were inspected and approved. 
Truck Loader 



Chevron Philaips Che 6/10/2002 12:24 PAOE 111 RightFAX 

HouiiDn CIJIIlli:8l Complex 
P.O. Box 'TVJ, ,...,., TX 7Tfl)f 

Poly America, Inc. 
20001 West Marshall Drive 
Grand Prairie, TX 75051 

Dee Averitte 

June 10, 2002 

PSN# 13415-02 

FAX: 972-337-7407 

T.hi~ letter will certify that the Marlex• resin shown below, 
ae ~pplied by Chevron Phillips Chemical Company, conforma 
to our manufacturing specification. 

Type: 
Lot Number: 
P.O. Number: 
Date Shipped: 
Pac]Qage: 
Qu~ity: 
Mel~ Index, ASTM D1238: 
Denaity, ASTM 01505: 
HLMI Flow Rate,ASTM D1238: 
Production Date: 

Paul S . Newbold 

K203 
8120674 
60039 
06/10/02 
CHVX898197 
178000 LBS • 
. 210 G/10 MIN 
.923 G/CC 
16.8 G/10 MIN 
05/11/02 

Sr. Certification Systems Specialist 

Fer COA questions call Carol Meza, 713-475-3625 

• R~. U.S. Pat. Off. 

cc: QA-File-RC 

Lisa 
FAX: 972-337-7233 

Jim Ncbert 
FAX: 972-337-7396 



SEP 0 It ?.002 

INC. 2000 W. Marshall Drive Grand Prairie, Texas 75051 USA 

888·765·9359 972-337·7113 

CERTIFICATION DOCUMENTS 

To: Environmental Contractors of Illinois 
P.O. Box 2071 
Loves Park, IL61130 

Attn: Daryl Streed 
Fax No: 815-636-4304 
Number of pages Including cover: 4 

Date: 
Poly-Flex Proj # : 
Customer PO: 
Project Name: 

FAX 972-337·7233 

8/29/02 
220677 
15506 
ECI 

Departure Date: 8/28/02 
Griffith, IN 

Trip No: 149509 
Destination: 
Carrier: 

Additional Notes: 

Distribution of Documents: 

Shipment Inspection Sheet: 1 
Roll Certification: 1 
Resin Certification: 1 
Other: 

Attached please find documents for the above referenced shipment. Please let us know 
if you have any questions. 

Russell Searcey 
1-888-765-9359 ext 7269 



- -1 -· 
. Cl:.i{TIFICATION SHEfT DATE: August 28, 2002 POLY -FLEX, INC. 

/ 483657 
2000 W. Marshall Drive 

PROJECT NO: 220677 ORDER NO: Grand Prairie, Texas 75051 

TRIP NO: 149509 CERTIFIED BY: t IJIJ" ri:JA.., 
rf r. r-

Cl) 

. I( 
~ 

f3 ~ 
@ 

@) ~Q 
~ UJ ..,JCI) ~ ~ 0~ ::::!~ <!J~ cnffi cno a:: u Cl)~ ~L:i Cl) 

0 a::q: § ·n. 
a1 ~ ~ Gia:: oa:: a::CI) 

TEST DESCRIPTION ~ ~iii ~ Q.. ~Ql iii en ~25 Cl 

ASTMMETHOD D5199 D1603 01004 4833 D638 D638 D3015 D1505 

(modifications) mlnlavg 

UNITS mils % lb lb ppl % gm/cc 

SPECIFICATION 54/60 2.0-3.0 33 84 228 560 A1,A2,B1 0.939 

ROLL NUMBER BLEND 

P9-6-02 16-5 8120674 54161 2.4 43 119 286 940 A1 0.936 

P9-6-02 20-5 8120674 . 54161 2.3 44 117 294 907 A1 0.936 

P9-6-02 21-5 8120674 54/61 2.6 44 121 286 913 A1 0.936 

P9-6-02 24-5 8120674 59/62 2.6 50 122 307 876 A1 0.936 

P9-6-02 25-5 8120674 55/63 2.6 50 122 307 876 A1 0.936 

P9-6-02 26-5 8120674 54/62 2.6 50 122 307 876 A1 0.936 

P9-6-02 27-5 8120674 54/62 2.7 46 118 276 885 A2 0.937 

P9-6-02 29-5 8120674 54/62 2.7 46 118 276 885 A2 0.937 

P9-6-02 31-5 8120674 54/62 2.7 47 122 293 898 A2 0.937 

P9-6-02 32-5 8120674 54/62 2.7 47 122 293 898 A2 0.937 

P9-6-02 43-5 8120674 54/61 2.3 44 122 272 828 A1 0.937 

P9-6-02 44-5 8120674 55/61 2.3 44 122 272 828 A1 0.937 



Poly-Flex 
Tractor# Trailer# -----

Geomembrane Shipment Inspection 
Date: 28-Aug-02 TRIP 149509 

Drop# 1 Drop# Drop# Drop# 
Poly-Flex# 220677( 483657) Poly-Flex# Poly-Flex# Poly-Flex# 
Customer: ENVIRO. CONT. Customer: Customer: CustomeL 
Destination: GRIFFITH, IN Destination: Destination: Destination: 
Carrier: Carrier: Carrier: Carrier: 

Blend Roll Number Weight Roll Description 
1 8120674 P9-6-02- 0016- 5 3,473 23' X 500' X .060LL 

2 8120674 P9-6-02- 0020- 5 3,480 23' X 500' X .060LL 

3 8120674 P9-6-02- 0021- 5 3,489 23' X 500' X .060LL 

4 8120674 P9-6-02- 0024- 5 3,515 23' X 500' X .060LL 

5 8120674 P9-6-02- 0025- 5 3,585 23' X 500' X .060LL 

6 8120674 P9-6-02- 0026- 5 3,519 23' X 500' X .060LL 

7 8120674 P9-6-02- 0027- 5 3,513 23' X 500' X .060LL 

8 8120674 P9-6-02- 0029- 5 3,511 23' X 500' X .060LL 

9 8120674 P9-6-02- 0031- 5 3,503 23' X 500' X .060LL 

10 8120674 P9-6-02- 0032- 5 3,505 23' X 500' X .060LL 

11 8120674 P9-6-02- 0043- 5 3,483 23' X 500' X .060LL 

12 8120674 P9-6-02- 0044- 5 3,477 23' X 500' X .060LL 

13 

14 

15 

16 

17 

18 

19 42,053 

20 

21 

22 

23 

24 

25 

26 

27 

28 

I certify that all loading requirements and roll conditions were inspected and approved. 
Truck Loader 



Chevron Phil~iPB Che B/10/2002 12:24 PAGE 1/1 Rigb.tFAX 

Houa Cheftli:ll ~x 
P.Q Bar 7rQ, ,...,., 1X 71501 

Poly America, Inc. 
20001 West Marshall Drive 
Grand Prairie, TX 75051 

Dee Averitte 

June 10, 2002 

PSN# 13415-0.2 

FAX: 972-337-7407 

Thi~ letter will certify that the Marlex* resin shown below, 
as ~pplied by Chevron Phillips Chemical Company, conforms 
to ~ manufacturing specification. 

Type: 
Lot !Number: 
P .0 .. Number: 
Datei Shipped: 
Packjage: 
Qu-*ity: 
Melt Index, ASTM 01.238: 
Denality, ASTM 01505: 
HLM! Flow Rate,ASTM 01.238: 
Production Date: 

Paul S. Newbold 

K203 
8120674 
60039 
06/10/02 
CHVX898197 
178000 LBS • 
• 210 G/10 MIN 
.923 G/CC 
16. 8 G/10 MIN 
05/11/02 

Sr. Certification Systems Specialist 

For ·ooA questions call Carol Meza, 713-475-3625 

*Reg. U.S. Pat. Off. 

cc: QA-File-RC 

Lisa 
FAX: 972-337-7233 

Jim Nobert 
FAX: 972-337-7396 



SEP 0 It 2002 

2000 W. Marshall Drive Grand Pralrfa, Taus 75051 USA 

888-765·9359 972-337·7113 FAX 972·337-7233 

CERTIFICATION DOCUMENTS 

To: Environmental Contractors of Illinois 
P.O. Box 2071 
Loves Park, IL61130 

Attn: Daryl Streed 
Fax No: 815-636-4304 
Number of pages including cover: 4 

Departure Date: 
Destination: 
Carrier: 

Additional Notes: 

8/29/02 
Griffith, IN 

Distribution of Documents: 

Shipment Inspection Sheet: 1 
Roll Certification: 1 
Resin Certification: 1 
Other: 

Date: 
Poly-Flex Proj # : 
Customer PO: 
Project Name: 

Trip No: 149661 

Attached please find documents for the above referenced shipment. Please let us· know 
if you have any questions. 

Sincerely, 

Russell Searcey 
1-888-765-9359 ext 7269 

8/30/02 
220677 
15506 
ECI 



CERTIFICATION SHEET DATE: August 30, 2002 POLY -FLEX, INC. 
2000 W. Marshall Drive 

PROJECT NO: 220677 ORDER NO: {) 4836515 Grand Prairie, Texas 75051 

TRIP NO: 149661 CERTIFIED BY: ;:1., ~ 
I/ /f , - (/ 

(/) UJ @) 
~ 

(/) 

~ @ ~Q 
UJ ~ UJ ...JCI) ~ ~ 0~ ...... :::!~ (!)~ alfij 'llo a:: 0 (/)~ ~~ (/) 
0 ~5 ~ § a: a. a1 TEST DESCRIPTION 5: a:ia:: oa:: q;!!! 
j...; occ j..; Q. ~Ql Lrlcc OQ Q 

ASTMMETHOD D5199 D1603 D1004 4833 0638 0638 D3015 01505 

(modHications) min!avg 

UNITS mils % lb lb pp/ % gmlcc 

SPEC/FICA TION 54/60 2.0-3.0 33 84 228 560 A1,A2,B1 0.939 

ROLL NUMBER BLEND 

P9-6-02 5-5 8120674 54/61 2.1 49 112 275 872 A-1 0.935 

P9-6-02 6-5 8120674 54/61 2.9 47 124 272 850 A-1 0.937 

P9-6-02 7-5 8120674 54/63 2.9 47 124 272 850 A-1 0.937 

P9-6-02 36-5 8120674 54/62 2.7 46 121 285 872 A-1 0.937 



Chevron Phil~ips Che 6/10/2002 12:24 PAGE 1/1 RightFAX 

HoUIIDn Chtlfli:8i Compltx 
P.Q Bar 'WJ., p..a.111, TX77501 

Poly America, Inc. 
20001 West Marshall Drive 
Grand Prairie, TX 75051 

Dee Averitte 

JWle 10, 2002 

PSN# 13415-02 

FAX: 972-337-7407 

Thi~ letter will certify that the Marlex• resin shown below, 
as eppplied by Chevron Phillips Chemical Company, conforms 
to qur manufacturing specification. 

Type: 
Lot Number: 
P.O •. Number: 
Date Shipped: 
Packjage: 
Qua¢,ity: 
Mel~ Index, ASTM D1238: 
DenSity, .ASTM DlSOS: 
HLMt. Flow Rate,ASTM D1238: 
Production Date: 

Paul S . Newbold 

K203 
8120674 
60039 
06/10/02 
CBVX898197 
178000 LBS • 
. 210 G/10 MIN 
.923 G/CC 
16.8 G/10 MIN 
05/11/02 

Sr. Certification Systems Specialist 

For COA questions call carol Meza, 713-475-3625 

• Reg. U.S. Pat. Off. 

cc: QA-File-RC 

Lisa 
FAX: 972-337-7233 

Jim Nobert 
FAX: 972-337-7396 



Poly-Flex 
Tractor# 

Drop# 1 
Poly-Flex# 220677(483658) 
Customer: ENVIRO'·GONTR. 
Destination: GRIFFITH, IN 
Carrier: 

Blend 

1. 8120674 

2 8120674 

3 8120674 

4 8120674 

5 

8101439 

8101439 

8101439 

8101439 

8101439 

8101439 

8101439 

8101439 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Trailer# -----
Drop# 
Poly-Flex# 225132(474976) 

C&C Customer: 
Destination: MARSHALLMI 
Carrier: 

Roll Number 
P9-6-02- 0005- 5 

P9-6-02- 0006- 5 

P9-6-02- 0007- 5 

P9-6-02- 0036- 5 

PR-6-01- 0122- X 

PR-6-01- 0123- X 

PR-6-01- 0124- X 

PR-6-01- 0125- X 

PR-6-01- 0126- X 

PR-6-01- 0127- X 

PR-6-01- 0128- X 

PR-6-01- 0129- X 

Geomembrane Shipment Inspection 
Date: 29-Aug-02 TRIP 149661 

Drop# Drop# 
Poly-Flex# _____ Poly-Flex# 
Customer: Customer: 
Destination: Destination: 
Carrier: Carrier: 

Weight Roll Description 
3,453 23' X 500' X .060LL 

3,481 23' X 500' X .060LL 

3,601 23' X 500' X .060LL 

3,461 23' X 500' X .060LL 

3,628 23' X 375' X .060LL T 

3,558 23' X 375' X .060LL T 

3,548 23' X 375' X .060LL T 

3,660 23' X 375' X .060LL T 

3,664 23' X 375' X .060LL T 

3,698 23' X 375' X .060LL T 

3,698 23' X 375' X .060LL T 

3,696 23' X 375' X .060LL T 

43,146 

I certify that all loading requirements and roll conditions were inspected and approved. 

Truck Loader 



APPENDIX F 

FIELD TEST RECORDS FOR FML INSTALLATION (MID-AMERICA LINING) 
• Certificates of Acceptance of Soil Subgrade Surface 
• Panel Placement Log 
• Panel Seaming Form 
• Non-Destructive Test Log 
• Field Destructive Test Log 
• Laboratory Destructive Test Results 
• Repair Log 
• Trial Weld Log 
• Quality Control (QC) Daily Field Report 
• Certificate of Acceptance for Installed FML 



• Certificates of Acceptance of Soil Subgrade Surface 



Certificate of Acceptance of Soil Subgrade Surface 

Date: 9 I 05 I 02 

Project Name: American Chemical Services 

Project Location: _____________ __;G=.r:...:.iffi:..:.:•:;.;nL..:..:.IN.:___ _______ _ 

Owners Representative: -------------=E;.;...C=-:..:.;.1.~---------

I, the understand, a duly appointed repersentative of Mid- America Lining Company (MAL), 
have visually observed the soil subgrade surface described below, and found it to be an 
acceptable surface on which to install geomembrane. 

This certification is based on observations of the surface of subgrade only. No subterranean 
inspections or tests have been performed by MAL, and MAL makes no representations or 
warranties regarding conditions which must exist below the surface of the subgrade. MAL 
accepts no responsibility for the conformance of the subgrade to this project's spefications. 

Area Being Accepted : _____ ..:..P..:::a:.:..:n~e.:.:ls~1:...---=..;18~-------------

Mid - America Lining Company Representative: 

Date : 9 I 05 I 02 
~---------------~~~~----------------

Print Name : ___________ _;R..:..o.:c;b:..;e:..:.rt.:.:s-'-o-'-'n_,_, =E'---'ri-'-'ft'-'J~;;;.,-~~----_________ _ 

Signature-'-: _________ c:::::_: __ s:::;= __ -"-/q+.~"'-:_ __ ""-/ ______ _ 

Title:...: ----------------=-F...;.;ie~ld=-=Q:..:C=-------------

Owners/Owners Representative: 

Date : ~ - 1 _...- -
~--~-~L~~--~'--'~~----------------------

Print Name ::..._.,.£,;L..L.f....~o.e..;lo-v._I-C.._-=--.._9..:.c-.l.., .L..)V'v::-.,_;;..;:(.:...::\._·,... ______________ _ 

Signature:_ --::::o~}.__.f.;:;..=.._;_...___.;;;:=--...._@: ........... 1._,-,......~.-..............____;;,.,__ ______________ _ 

Title ..... : _....;S=..~.I_.:bx:=,., ___ .:;~ll~-Af'F-''""----Lr=_l ... .'..:..• ~}wl?._o/.:___ ________________ _ 



Certificate of Acceptance of Soil Subgrade Surface 

Date: 9 I 06 I 02 

Project Name: American Chemical Services 

Project Location: Griffin IN 

Owners Representative: -----------____::E;.;....C.;;...;..;..I.'-----------

l, the understand, a duly appointed repersentative of Mid - America Lining Company (MAL), 
have visually observed the soil subgrade surface described below, and found it to be an 
acceptable surface on which to install geomembrane. 

This certification is based on observations of the surface of subgrade only. No subterranean 
inspections or tests have been performed by MAL, and MAL makes no representations or 
warranties regarding conditions which must exist below the surface of the subgrade. MAL 
accepts no responsibility for the conformance of the sub grade to this project's spefications. 

Area Being Accepted : _____ ...:..P...:a;.;...n...:..e...:ls_1...:9'---3...:7'---------------

Mid • America Lining Company Representative: 

Date:~--------------------------~9-=/-=06~/~0~2~--------------------

Title: Field QC 
'-----------------_...;.~~~---------------

Owners/Owners Representative: 

Date : 9 I 06 I 02 
'-----------------------~~~~---------------

Print Name : Palmer, Steve 

signature :'--~ _-_-~-.... :t£::::::~~~~e::::L::::::~::::~::::~~~~~~~~~~~~~~~~~~~~~ 
Title._: -----------------'S...,j..,te'-'S""u"'lp..,e .... rv.Ll>ijs,.o.._r ------------



Certificate of Acceptance of Soil Subgrade Surface 

Date: 9 I 07 I 02 

Project Name: American Chemical Services 

Project Location: ______________ G;;;...r...;.;iffi"'"'"rn;....;.o.....;I.;..;N ________ _ 

Owners Representative: ------------=E::..:.·.=.C.:..:..I.:........ ________ _ 

I, the understand, a duly appointed repersentative of Mid -America Lining Company (MAL), 
have visually observed the soil subgrade surface described below, and found it to be an 
acceptable surface on which to install geomembrane. 

This certification is based on observations of the surface of subgrade only. No subterranean 
inspections or tests have been performed by MAL, and MAL makes no representations or 
warranties regarding conditions which must exist below the surface of the subgrade. MAL 
accepts no responsibility for the conformance of the subgrade to this project's spefications. 

Area Being Accepted : _____ P;_a;;;.;n...;.;e'-ls;;....;;..38~-..::..6...;..1 ____________ _ 

Mid - America Lining Company Representative: 

Date'-: _________________________ --=9~/-=0~7~/-=0~2~--------------------

Print Name: Robertson Eric D. 
------------~~~~~;;;.;...;.;~..:;._-----------/ . 

Signature=--: __________ c ___ ~---=--£::;~;:..~~:....-;.;....·~----------
Title: Field QC 

=-----------------~~~:........------------

Owners/Owners Representative: 

Date : 9 I 07 I 02 
=-----------------=~~~:........-----------

Print Name :'-----......... ------r--.,....--.:P-=a::;lm:..:..:.=.er:..J.,-=S;.;;te~v;..;:e:........ _________ _ 

Signature~: _ ____,/)~'b...,:;........;;;;.___.,.flat.....&.JL_o<:::.;~----------
Title ..... · ----------------'S""iwte"'-'s .... u .... p...,e..._rv....,;'"'so,...r _________ __ 



• Panel Placement Log 



Page: 1 of:. __ _ 
Panel Placement Log 

Project Name: __ ......:....:A::.;.m.:.=e::..:.ric::.::a:.:.n:....:C:::.;h~e:.:.;m:.:.:.ica==-I..:::S.::.eTVI:....:..:.::· ce::::S:::..__ Date: 9 I 5 I 02 

Project Location: ____ ___:G:::.riffi.::..: . .::.;In::..., .:.:..IN;:__ ___ _ Material Description: 60 Mil L.L.D.P.E. 

Panel Number Roll Number Panel length 
Panel 
Width 

Square Footage Comments 

1 0043 328 22.5 7380 

2 0043 :12 22.5 2520 

3 0049 240 22.5 5400 

4 0049 240 22.5 5400 

5 0050 136 22.5 3060 

6 0050 346 22.5 7785 

7 0045 34 22.5 765 

8 0045 386 22.5 8685 

9 0045 50 22.5 1126 

10 0048 340 22.5 7650 

11 0048 144 22.5 3240 

12 0041 246 22.5 5535 

13 0041 238 22.5 5355 

14 0047 234 22.5 5265· 

15 0047 332 22.5 7470 

16 0034 68 22.5 1530 

17 0034 408 22.5 9180 

18 0030 414 22.5 9315 

12/00 - :E.:/}. 7l 

Daily Square Footage 96,660 

Square Footage to Date 96,660 
Q.C. Initials: :E.:D.:R.. 



.Rage:_2_ of: __ _ 
Panel Placement Log 

Project Name: __ __;.;A::.:.m:.::e::.:rica::::::.n:..;C::.:h.:.:e::.:m.:.:;ica::::::.l .:::S.:::erv:..:.:.:ic:=:es=-- Date: 9/6/02 

Project Location: ____ __::G~riffi:;.:.-~m~lN:___ ___ _ Material Description: 60 Mil L.LD.P.E. 

Panel Number Roll Number Panel Length 
Panel 
Width 

Square Footage Comments 

19 0030 68 22.5 1530 

20 0035 364 22.5 8190 

21 0035 128 22.5 2880 

22 0042 306 22.5 6885 

23 0042 182 22.5 4095 

24 0046 250 22.5 5625 

25 0046 220 22.5 4950 

26 0005 172 22.5 3870 

27 0005 240 22.5 5400 

28 0036 182 22.5 4095 

29 0036 306 22.5 6885 

30 0006 112 22.5 2520 

31 0006 374 22.5 8415 

32 0028 40 22.5 900-

33 0028 412 22.5 9270 

34 0028 28 22.5 630 

35 0007 376 22.5 8460 

36 0007 106 22.5 2385 

37 0025 296 22.5 6660 

12100 - :E.:JJ.:Jl. 

Daily Square Footage 93,645 

Square Footage to Date 190,305 
Q.C. Initials: :E:D.:R.. 



Page: 3 of: 4 _ ___;_ 

Panel Placement Log 
Project Name: __ __;,_;A:.:..;;m.;.;;e;.;.;ric..;:;.;a;;.;.n.;_C.=;h:..:.;e:;.;;m:.;.:.ica=I-=S~erv::..::.:.:ice;;:.s=-- Date: 9 17 I 02 

Project Location: ____ ____;G;:;;;;riffi.;.;.;. ;;.;.In"-, .;.;.IN~---- Material Description: 60 Mil L.L.D.P.E. 

Panel Number Roll Number Panel Length 
Panel 
Width 

Square Footage Comments 

38 0025 154 22.5 3465 

39 0026 244 22.5 5490 

40 0026 244 22.5 5490 

41 0027 156 22.5 3510 

42 0027 322 22.5 7245 

43 0024 -82 22.5 -1845 

44 0024 84 22.5 1890 

45 0032 26 22.5 585 

46 0032 406 22.5 9135 

47 0032 44 22.5 990 

48 0016 354 22.5 7965 

49 0016 136 22.5 3060 

50 0020 252 22.5 5670 

51 0020 226 22.5 5085· 

52 0029 144 22.5 3240 

. 53 0029 310 22.5 6975 

54 0031 14 22.5 315 

55 0031 258 22.5 5805 

56 0031 162 22.5 3645 

12/00 - :E.ZJ.:R. 

Daily Square Footage Cont. 

Square Footage to Date Cont. 
Q.C. Initials: :E.:D.:R.. 



Page: 4 of: 4 
Panel Placement Log 

Project Name: ----'-A;;.;m.;.;;e..;..;rica~n.;_C;;.;h;.;..;e~m;.;;.ica=I-=S-=e.:....;rv.;.;;ice=s- Date: 9 17 I 02 

Project Location: -------=G:.:.riffi::..:.::..:n:t....:.:..IN::..._ ___ _ Material Description: 60 Mil L.L.D.P.E. 

Panel Number Roll Number Panel length 
Panel Square Footage Comments 
Width 

57 0044 34 22.5 765 

58 0044 146 22.5 3285 

59 0044 92 22.5 2070 

60 0044 60 22.5 1350 

61 0021 42 22 462 

12/00 - z:o.x 
Daily Square Footage 85,647 

Square Footage to Date 275,952 
Q. C. Initials: :E.:O.:R. 



• Panel Seaming Form 



MID- AJYtER!CA LINING CO. 

PANEL SEAMING FORM Page: _1_ of:. __ _ 

Project Name: American Chemical Services Project Location: --'G"-r~iff,.;_;_in~IN"'--_Material De~cription: __ -=6;.:;.0..:.:M.:.:.:ii:..:.H..:.:.·=-D:..:....P..:..::.E::.:.· __ 

Date I Seam Seam Sea mer Machine Temp. 
Weather Winds 

Ambient DS Test 
Comments 

Time Number Lenath Initials Number Settina Temo. P/F 
9/05 

1/ 2 104 MS c -1 750 Sunny 5- 15 75 p ....................................... 
08.45h 

9/05 1/ 3 232 MS c -1 750 Sunny 5-15 75 p ...................................... 
09.18h 

9/05 
2/3 22.5 MSO C-4 750 Sunny 5- 15 75 p ...................................... 

09.05h 
9/05 

2/4 122 MSO C-4 750 Sunny 5 -15 75 p ...................................... 
09.49h 

9/05 
3/4 118 MSO C-4 750 Sunny 5-15 75 p ········-···························· 

09.55h 
9/05 

3/5 132 MSO C-4 750 Sunny 5- 15 75 p ·········-······-······-··········· 
10.10h 

9/05 
4/5 22.5 MSO C-4 750 Sunny 5- 15 75 p ·········-······--···· .. ······· .. ·· 

09.32h 
9/05 

4/6 242 MS c- 1 750 Sunny 5- 15 75 p ······································ 
10.10h 

9/05 
5/6 110 MS c -1 750 Sunny 5-15 75 p ...................................... 

10.38h 
9/05 

511 30 MS c -1 750 Sunny 5- 15 75 p ....................................... 
10.50h 

9/05 
6/7 22.5 MS c -1 750 Sunny 5- 15 75 p ...................................... 

10.03h 
9/05 

6/8 344 MSO C-4 750 Sunny 5- 15 75 p 
10.36h 

9/05 
118 40 MSO C-4 750 Sunny 5- 15 75 p 

11.17h 
9/05 

8/10 342 MS c -1 750 Sunny 5- 15 75 p ...................................... 
12.57h 
9/05 

8/9 46 MS c -1 750 Sunny 5- 15 75 p ...................................... 
13.36h 

12/00 - 'E. 'D 0 'R. Q. C. Initials._: __ :E..:.<!.1J~ • .4..:.:R.=----



PANEL SEAMING FORM Page: _2_ of:. __ _ 

Project Name: American Chemical Services Project Location: _ ____;G::...;.r"'"'"'iffi"""-1n""-, .:.:..IN"'--- Material De~cription: __ ...=6:.::.0..:..:M~ii:....:.H..::..·=-D:.:....P..:...:.E::..:.· __ 

Date I Seam Seam Sea mer Machine Temp. 
Weather Winds 

Ambient OS Test 
Comments 

Time Number Lenath Initials Number Settlna TAmn. P/F 
9/05 

9/10 22.5 MSO C-4 750 Sunny 5- 15 75 p ....................................... 
13.00h 

9/05 
10/11 146 MSO C-4 750 Sunny 5- 15 75 p 

13.22h 
9/05 

10/12 190 MSO C-4 750 Sunny 5 -15 75 p 
13.42h 

9/05 
9/12 54 MSO C-4 750 Sunny 5-15 75 p 

14.05 
9/05 

11/12 22.5 MSO C-4 750 Sunny 5-15 75 p 
13.14h 

9/05 
11/13 144 MS c -1 750 Sunny 5-15 75 p 

13.55h 
9/05 

12/13 96 MS c -1 750 Sunny 5-15 75 p 
14.13h 

9/05 
12/14 154 MS c- 1 750 Sunny 5- 15 75 p 

14.23h 
9/05 

13/14 22.5 MS c- 1 750 Sunny 5- 15 75 p 
13.50h 

9/05 
13/15 238 MSO C-4 750 Sunny 5- 15 75 p 

14.26h 
9/05 

14/15 98 MSO C-4 750 Sunny 5- 15 75 p 
15.00h 

9/05 
14/16 64 MSO C-4 750 Sunny 5- 15 75 p 

15.10h 
9/05 

15/16 22.5 MSO C-4 750 Sunny 5- 15 75 p 
14.17h 

9/05 
15/17 330 MS c -1 750 Sunny 5 -15 75 p 

14.48h 
9/05 

16/17 74 MS c -1 750 Sunny 5- 15 75 p 
15.30h 

12/00- 'E. v. 'R. 
Q. C. lnitials·.......__=.E:.:.:D~·~:R.::....___ 



MID· AMERICA LINING Co. 
PANEL SEAMING FORM Page: _3_ of:. __ _ 

Project Name: American Chemical Services Project Location: Griffith IN Material De~cription: __ ...;:6~0..:.:M..:.:..:ii~H.:.:.·:=;..D:.:...P..:.:.E::.:.·--

Date/ Seam Seam Sea mer Machine Temp. 
Weather Winds 

Ambient OS Test 
Comments 

Time Number Lem:ath Initials Number Settino Temo. P/F 
9/05 

15/16 22.5 MSO C-4 750 Sunny 5- 15 75 p ··················-··················· 
14.17h 
9/05 

17/18 414 MSO C-4 750 Sunny 5- 15 75 p 
15.30h 
9/06 

18/19 66 MS c -1 750 Sunny 5- 15 85 p 
08.00h 
9/06 

18/20 362 MS c -1 750 Sunny 5- 15 85 p 
08.10h 
9/06 

19/20 22.5 MSO C-4 750 Sunny 5- 15 85 p 
08.07h 
9/06 

19/21 70 MSO C-4 750 Sunny 5-15 85 p 
08.48h 
9/06 

20/21 58 MSO C-4 750 Sunny 5- 15 85 p 
09.00h 
9/06 

20/22 308 MSO C-4 750 Sunny 5- 15 85 p 
09.06h 
9/06 

22/23 54 MS c -1 750 Sunny 5- 15 85 p 
09.58h 
9/06 

. 22/24 252 MS c -1 750 Sunny 5- 15 85 p 
10.06h 
9/06 

21/23 130 IVIS c- 1 750 Sunny 5- 15 85 p 
09.45h 
9/06 

21/22 22.5 MSO C-4 750 Sunny 5- 15 85 p 
08.39h 
9/06 

23/24 22.5 MS c -1 750 Sunny 5- 15 85 p 
09.36h 
9 I 06 

23/25 182 MSO C-4 750 Sunny 5- 15 85 p 
10.00h 
9/06 

24/25 20 MS c -1 750 Sunny 5- 15 85 p 
10.21h 

12/00- 'E.'D.R 
Q.C. lnitials·~--Z:=V=.,._,:R..,___ 



MID·- /l.ME:.T-?:!CA L 1 '·tl!•JG Co. 

PANEL SEAMING FORM Page: 4 of: ---
Project Name: American Chemical Services Project Location: Griffith IN Material De~cription: __ _;;.6...;;..0-'-M-'ii_H.;.;...D"'"'.'"""P""".E"'-.--

Date I Seam Seam Sea mer Machine Temp. 
Weather Winds 

Ambient OS Test 
Comments 

Time Number Lenoth Initials Number Settino Temo. P/F 
9/06 

24/26 196 MSO C-4 750 Sunny 5- 15 75 p ....................................... 
10.36h 
9/06 

26/28 170 MS c -1 750 Sunny 5- 15 75 p 
12.55h 
9/06 

25/27 224 MS c -1 750 Sunny 5- 15 85 p 
10.46h 
9/06 

27/28 20 MS c -1 750 Sunny 5- 15 85 p 
12.50h 
9/06 

27/30 110 MSO C-4 750 Sunny 5-15 85 p 
13.06h 
9/06 

27/29 130 MSO C-4 750 Sunny 5- 15 85 p 
13.19h 
9/06 

28/29 180 MSO C-4 750 Sunny 5- 15 85 p 
13.37h 
9 I 06 

29/30 22.5 MSO C-4 750 Sunny 5- 15 85 p 
12.54h 
9/06 

30/31 116 MS c -1 750 Sunny 5- 15 85 p 
13.28h 
9 I 06 

. 29/31 268 MS c -1 750 Sunny 5- 15 85 p 
13.38h 
9/06 

29/32 46 MS c -1 750 Sunny 5- 15 85 p 
14.05h 
9/06 

31/32 22.5 MS c -1 750 Sunny 5- 15 85 p 
13.26h 
9 I 06 

31/33 376 MSO C-4 750 Sunny 5- 15 85 p 
14.15h 
9/06 

32/33 40 MSO C-4 750 Sunny 5- 15 85 p 
15.12h 
9/06 

31/32 22.5 MS c -1 750 Sunny 5-15 85 p 
13.26h 

12/00 - 'E. v. 'R. 
Q. C. Initials._: -----"":E..:..:.V::::...:·.:.::R.=---



PANEL SEAMING FORM Page: _5_ of: 8 

Project Name: American Chemical Services Project Location: Griffith, IN Material De:;cription: __ .....;;6~0...;..;M..;..;.;ilc....:..H..;..;..=-D;;.;,.,.P,;,;;.E=.--

Date/ Seam Seam Seamer Machine Temp. 
Weather Winds 

Ambient OS Test 
Comments 

Time Number Lenath Initials Number Settina Temo. P/F 
9/06 

33/34 32 MS c -1 750 Sunny 5- 15 75 p ................... -.................. 
14.34h 
9/06 

33/35 376 MS c- 1 750 Sunny 5- 15 75 p 
14.40h 
9/06 

34/35 22.5 MS c -1 750 Sunny 5- 15 85 p 
14.25h 
9/06 

34/37 26 MS c -1 750 Sunny 5- 15 85 p 
15.30h 
9/06 

35/37 270 MS c -1 750 Sunny 5-15 85 p 
15.35h 
9/06 

35/36 106 MS c -1 750 Sunny 5 -15 85 p 
16.16h 
9/06 

36/37 22.5 MS c -1 750 Sunny 5- 15 85 p 
16.13h 
9/07 

36/39 114 MS c -1 750 Sunny 5- 15 90 p 
08.25h 
9/07 

37/39 128 MS c -1 750 Sunny 5- 15 90 p 
08.10h 
9/07 

. 37/38 162 MS c -1 750 Sunny 5-15 90 p 
07.52h 
9/07 

38/39 22.5 MSO C-4 750 Sunny 5- 15 90 p 
08.11h 
9/07 

38/40 154 MSO C-4 750 Sunny 5 -15 90 p 
08.1Bh 
9/07 

39/40 96 MSO C-4 750 Sunny 5- 15 90 p 
08.40h 
9/07 

39/41 150 MSO C-4 750 Sunny 5 -15 90 p 
08.53h 
9/07 

40/41 22.5 MS c -1 750 Sunny 5- 15 90 p 
08.50h 

12/00- 'E.V.'R. 
Q.C. Initials~· _ __.E."".v~.,/1,),1?~-



PANEL SEAMING FORM Page: _6_ of: 8 

Project Name: American Chemical Services Project Location: Griffith IN Material De~cription: 60 Mil H.D.P.E. 
----~~~~~---

Date/ Seam Seam Seamer Machine Temp. 
Weather Winds Ambient OS Test 

Comments 
Time IU, ... Lenath .Initials Number Settina Temo. P/F 
9/07 

40/41 22.5 MS c -1 750 Sunny 5- 15 90 p 
08.50h 
9/07 

40/43 88 MS c -1 750 Sunny 5- 15 90 p 
09.10h 
9/07 

40/42 152 MS c -1 750 Sunny 5- 15 90 p 
09.23h 
9/07 

41/42 162 MS c -1 750 Sunny 5- 15 90 p 
09.42h 
9/07 

42/43 22.5 MS c -1 750 Sunny 5- 15 90 p 
09.05h 
9/07 

43/44 82 MSO C-4 750 Sunny 5- 15 90 p 
10.12h 
9/07 

42/44 308 MSO C-4 750 Sunny 5 -15 90 p 
10.22h 
9/07 

42/45 22 MSO C-4 750 Sunny 5 -15 90 p 
10.50h 
9/07 

44/45 22.5 MS c -1 750 Sunny 5- 15 90 p 
11.02h 
9/07 

. 44/46 378 MS c -1 750 Sunny 5- 15 90 p 
10.09h 
9/07 

45/46 30 MS c -1 750 Sunny 5- 15 90 p 
10.55h 
9/07 

46/47 50 MSO C-4 750 Sunny 5-15 90 p 
13.17h 
9/07 

46/48 354 MSO C-4 750 Sunny 5- 15 90 p 
13.28h 
9/07 

47/48 22.5 MS c -1 750 Sunny 5- 15 90 p 
13.06h 
9/07 

47/50 40 MS c -1 750 Sunny 5- 15 90 p 
13.18h 

12/00 - 'E. v. 'R. 
Q.C.Initials ..... : __ :E..:..:=:.:D~·~:R.~-



i'V!Jo ~AMERICA LlN!ivG Co. 

PANEL SEAMING FORM Page: _7_ of: a 

Project Name: American Chemical Services Project Location: Griffith IN Material De~cription: __ ....;:6..:::..0...:..:M=ii....:..H..:.;_.D=·:..:...P..:..:.E=·--

Date I Seam Seam Seamer Machine Temp. 
Weather Winds 

Ambient OS Test 
Comments 

Tim& .. ... Lenath Initials Number Settina Temo . P/F 
9/07 

48/50 218 MS c -1 750 Sunny 5-15 90 p 
13.18h 
9/07 48/49 136 MS c -1 750 Sunny 5 -15 90 p 
13.45h 
9/07 

49/50 22.5 MS c -1 750 Sunny 5- 15 90 p 
13.03h 
9/07 

50/51 232 MS c -1 750 Sunny 5-15 90 p 
14.13h 
9/07 

50/52 16 MS c -1 750 Sunny 5-15 90 p 
14.45h 
9/07 

49/52 136 MS c -1 750 Sunny 5-15 90 p 
14.47h 
9/07 

51/52 22.5 MS c -1 750 Sunny 5 -15 90 p 
14.08h 
9/07 51/54 22 MSO C-4 750 Sunny 5 -15 90 p 
14.35h 
9/07 

51/53 198 MSO C-4 750 Sunny 5- 15 90 p 
14.38h 
9/07 . 52/53 138 MSO C-4 750 Sunny 5- 15 90 p 
15.04h 
9/07 

53/54 22.5 MSO C-4 750 Sunny 5 -15 90 p 
14.25h 
9/07 

53/65 286 MS c -1 750 Sunny 5-15 90 p 
15.10h 
9/07 

54/55 6 MS c -1 750 Sunny 5- 15 90 p 
15.08h 
9/07 55156 168 MSO C-4 750 Sunny 5- 15 90 p 
15.34h 
9/07 

55/57 56 MSO C~4 750 Sunny 5- 15 90 p 
16.00h 

12/00- 'E.V.'R... 
Q. C. Initials·._ _ __....:£.=.1J~·.....::R.=---



MID- .4MERJCA L!NlNG Co. 

PANEL SEAMING FORM Page: 8 of: 8 

Project Name: American Chemical Services Project Location: Griffith, IN Material De~cription: __ ...;;;S..;;.O..:..;M~ii....:..H=.D:;::.;.;.;_P.c...;:.E=·--

Date/ Seam Seam Seamer Machine Temp. 
Weather Winds 

Ambient OS Test 
Comments 

Time Number Lenath InitiAl. Number Settlna Temo. P/F 
9/07 56/57 22.5 MSO C-4 750 Sunny 5- 15 90 p 
15.55h 
9/07 56/58 158 MS c -1 750 Sunny 5-15 90 p 
15.48h 
9/07 

57/58 14 MS c -1 750 Sunny 5-15 90 p 
16.06h 
9/07 

58/59 126 MSO C-4 750 Sunny 5-15 90 p 
16.17h 
9/07 

59/60 80 MS c -1 750 Sunny 5-15 90 p 
16.16h 
9107 

60/61 42 MSO C-4 750 Sunny 5-15 90 p 
16.35h 

END 

12100- 'E.V.R 
Q. C. Initials._: __ z;...,...v.=·,:.J:R.=--



• Non-Destructive Test Log 



NON· DESTRUCTIVE TEST LOG Page: 1 of::.__ __ _ 

Project Name: American Chemical Services Project Location: Griffin IN ------"...;..;.;..;.;c..J...C.;_;_ __ Material Description: 60 Mil L.L.D.P.E. 

Air Test Information 
Pressure Time Results 

Date Seam Tester Start Finish + ,_ Start Finish 
Tested Number Initial P.S.I. P.S.I. Time Time 

(P I F) Locations I Comments 

9/05 1 /2 ER 31 31 0 09.47 09.52 p ......................................................................................................... . 

9/05 1 /3 ER 31 31 0 09.47 09.52 p ................................................................................ _ ............................ . 

31 

9/05 1 I 3 ER (IIIWH. June 28 -3 09.54 09.59 p .............................................................................................................. . 
2004) 

9/05 2/3 ER 30 28 -2 09.47 09.52 p ·······················-······-······· .. ···· .. ·············· ............................................... .. 

9/05 2/4 ER 31 30 -1 10.05 10.10 p ............................................................................................................. . 

9/05 3/4 ER 31 29 -2 10.05 10.10 p .............................................................................................................. . 

9/05 3/4 ER 31 30 -1 10.29 10.34 p ............................................................................................................. .. 

9/05 3/5 ER 31 29 -2 10.29 10.34 p ............................................................................................................... . 

9/05 4/6 ER 31 31 0 10.56 11.01 p ............................................................................................................... . 

9/05 4/6 ER 31 29 -2 10.56 11.01 p .............................................................................................................. .. 

9/05 5/6 ER 31 30 -1 11.03 11.08 p ............................................................................................................... . 

9/05 517 ER 31 29 -2 11.03 11.08 p ............................................................................................................. .. 

9/05 617 ER 31 30 -1 10.19 10.24 p ................................................................................................................ . 

9/05 6/8 ER 31 28 -3 12.37 12.42 p .............................................................................................................. .. 

9/05 718 ER 31 28 -3 12.37 12.42 p ............................................................................................................... . 

12/00 - 'E. 'D. 'R. 

Q. C. Initials;...: --""z:..:..<.lJ~-:..:.:R..!:O....._ 



NON- DESTRUCTIVE TEST LOG 

Project Name: __ -'-A""m;.;..;e:..;;_r.;..;;lc..;;.;;a""n_C_h'-e.;_;_m;.;_lc'-'-a;.;..I""'S..:...erv:........;_lc'""e..:...s __ 

Date 
Testae 

9/05 

9 I 05 

9/05 

9 I 05 

9105 

9105 

9105 

9/05 

9/05 

9/05 

9/05 

9/05 

9/05 

9/05 

9/05 

12100- 'E.'D.'R 

Seam Tester 
Number Initial 

8/10 ER 

819 ER 

9/10 ER 

10 /11 ER 

10/12 ER 

9 /12 ER 

11 /12 ER 

11 /13 ER 

12 /13 ER 

12 /14 ER 

13/14 ER 

13/15 ER 

14/15 ER 

14/16 ER 

15/16 ER 

Pressure 
Start Finish 
P.S.I. P.S.I. 

31 29 

31 31 

31 29 

31 28 

31 31 

31 29 

31 31 

31 30 

31 31 

31 31 

31 30 

31 30 

31 30 

31 29 

31 31 

MID w AIVt£RICA LlNiNc:; c.:!. 

Page: 2 of: :....__ __ _ 
Project Location: ___ __;:;G..;.;.riffi;.;.;t..;.;.n'-'1'-N __ Material Description: __ 6..:...0;;...M;..;.;.;.;..II =L.~L.:..::.D;.;..P'-'.=E"-. _ 

Air Test Information 
Time Results 

+I-
Start Finish 
Time Time 

(PI F) Locations I Comments 

-2 13.50 13.55 p 

0 13.50 13.55 p 

-2 13.50 13.55 p 

-3 14.15 14.20 p 

0 14.15 14.20 p 

-2 14.22 14.27 p 

0 14.15 14.20 p 

-1 14.30 14.35 p 

0 14.30 14.35 p 

0 14.44 14.49 p 

-1 14.44 14.49 p 

-1 14.45 14.50 p 

-1 15.45 15.5 p 

-2 15.45 15.5 p 

0 15.57 16.02 p 

Q. C. Initials_: __ z: ...... pc:.J'"'-:R.=--



NON· DESTRUCTIVE TEST LOG Page: 3 of::...__ __ _ 

Project Name: American Chemical Services Project Location: Griffin IN -----=.;,;,;...;.;~"'-'---Material Description: 60 Mil L.L.D.P.E. 

Air Test lnfonnation 
Pressure Time Results 

Date Seam Tester Start Finish 
+I-

Start Finish 
Tasred Numbar Initial P.S.I. P.S.I. Time .Tlme. 

(P I F) Locations I Comments 

9/05 15/17 ER 31 30 -1 16.10 16.15 p ............................................................................................................... . 

9/05 15/17 ER 31 31 0 15.57 16.02 p .............................................................................................................. .. 

9/05 16/17 ER 31 30 -1 15.57 16.02 p .............................................................................................................. .. 

9/05 17 /18 ER 31 29 -2 16.26 16.31 p ............................................................................................................. .. 

9/06 18/19 ER 31 30 -1 09.58 10.03 p ............................................................................................................ --

9/06 18/19 ER 31 28 -3 09.58 10.03 p ............................................................................................................... . 

9/06 18/20 ER 31 28 -3 09.58 10.03 p ............................................................................................................. .. 

9106 19/20 ER 31 29 -2 10.05 10.10 p ............................................................................................................... .. 

9/06 19 I 21 ER 31 30 -1 10.05 10.10 p ................................................................................................................ . 

9/06 20/21 ER 31 29 -2 10.05 10.10 p ............................................................................................................... . 

9/06 20/22 ER 31 30 -1 10.12 10.17 p ................................................................................................................ . 

9/06 22/23 ER 31 31 0 10.44 10.49 p ............................................................................................................... . 

9/06 22124 ER 31 29 -2 10.44 10.49 p .............................................................................................................. .. 

9/06 21/23 ER 31 30 -1 10.15 10.20 p .............................................................................................................. .. 

9/06 21/22 ER 31 31 0 10.12 10.17 p ............................................................................................................... . 

12/00- 'E.1J.1t 

Q. C. Initials ..... : _ _.z;'-"'.12=:..:-~l?...,___ 



-. 

NON· DESTRUCTIVE TEST LOG Page: 4 of.:._· __ _ 

Project Name: __ .;_A_..;.m""'e.;_ri.;_ca_..;.n.;_C.;_h~e;;.;.m~l.;_ca....;.I...::S;_:;e.;_rv;.,;_lc;;_;e;_:;s __ Project Location: ___ ....;G=.:ri.:.:.;ffi~ln:J...:.:..I N:___ Material Description: -~60;;...;,.;.;M.;_il =L.=L=. 0:..:... P'-'.-'-E_. _ 

Air Test Information 
Pressure Time Results 

Start Finish 
+I. 

Start Finish 
P.S.I. P.S.I. Time Time 

Date Seam Tester 
iestec: . Number Initial 

(PI F) Locations I Comments 

9/06 23/24 ER 31 30 -1 10.35 10.40 p 

9/06 23/25 ER 31 31 0 10.35 10.40 p 

9/06 24/25 ER 31 31 0 10.35 10.40 p 

9/06 24/26 ER 31 30 -1 12.22 12.27 p 

9/06 26/28 ER 31 30 -1 14.08 14.13 p 

9/06 25/27 ER 31 31 0 12.22 12.27 p 

9/06 27/28 ER 31 31 0 14.08 14.13 p 

9/06 28/29 ER 31 30 -1 14.08 14.13 p 

9/06 27 /29 ER 31 29 -2 14.25 14.30 p 

9/06 27/29 ER 31 28 -3 14.18 14.23 p 

9/06 27/30 ER 31 31 0 14.18 14.23 p 

9/06 29/30 ER 31 30 -1 14.18 14.23 p 

9/06 30/31 ER 31 26 -3 14.25 14.30 p 

9/06 29/31 ER 31 28 -3 14.25 14.30 p 

9/06 29/32 ER 31 30 -1 14.36 14.41 p 

12/00 - 'E. 'D. 'R.. 

Q.C. Initials_: __ z;....,.p....,."":&.J::...__ 



Mto ·· Aki£RtCA LlNINU Co. 

NON-DESTRUCTIVE TEST LOG Page: 5 of:;.___...o.,.a __ 

Project Name: __ .;..;A;;.;.m.;....;;e..:....:ri~ca=n:..:..C~h:..:..;e:..;.m;.;.;l~ca=I....;;S;...;;e:..:..rv:...:..lc=-.:e:...:cs __ Project Location: ___ ...::G:..;.n=·ffi=Jth-'-'-, =IN..:..___ Material Description: __ 6.::..;0~M:;.;..il ~L.:.::L::.:. 0:..;.. P:.....;·:.::E:..:... _ 

Air Test Information 
Pressure Time Results 

Date Seam Tester Start Finish 
I 

Start Finish 
(P I F) Locations I Comments 

Tested Initial P.S.L P.S.I. 
+ - Time Time 

9/06 31 /32 ER 31 30 -1 14.36 14.41 p ................................................................................................................ 

9/06 31 /33 ER 31 31 0 16.14 16.19 p ................................................................................................................ 

9/06 32 133 ER 31 31 0 16.14 16.19 p ................................................................................................................. 

9/06 33/ 34 ER 31 31 0 16.22 16.27 p ................................................................................................................ 

9/06 33/35 ER 31 31 0 16.22 16.27 p ................................................................................................................. 

9 106 34 135 ER 31 31 0 16.22 16.27 p ...................................................................................... -.................... ,_, 

9/ 06 34 I 37 ER 31 31 0 16.30 16.35 p ................................................................................................................ 

91 06 35/ 37 ER 31 31 0 16.30 16.35 p ................................................................................................................ 

9106 35 136 ER 31 30 -1 16.41 16.46 p ................................................................................................................ 

9/06 36 131 ER 31 29 -2 16.41 16.46 p ................................................................................................................ 

9/07 36139 ER 31 29 -2 09.31 09.36 p .................................. -............................................................................ 

9 I 07 37 139 ER 31 30 -1 09.31 09.36 p ................................................................................................................ 

9107 37 /38 ER 31 29 -2 09.31 09.36 p ................................................................................................................. 

9 I 07 38 139 ER 31 31 0 09.38 09.43 p ................................................................................................................. 

9 I 07 40 I 41 ER 31 30 -1 09.45 09.50 p ................................................................................................................ 

12100- 'E.'D.'R.. 

Q.C. Initials: Z::D.& 



!HID- Afvi£R/CA LINING .:::o. 
NON-DESTRUCTIVE TEST LOG Page: 6 of:'---_-'-8 __ 

Project Name: __ ;...;A.;.:.;m;.;;.ert;..;..c;;..;;a,;.:.;n~C;..;..h;..;..e.;.;.m,;.:.;lc;..;:;a~l S~e;..;..rv..:...;l..:...;ce.;;..:s;___ Project Location: ___ .....;G~n=·ffi=lth..:.L.-.;.;.IN-'--- Material Description: __ 6.::..:0::.....:.;.;Mc:.:..ii..::.L.:..::L.:..::. 0;..;... P;_;·:..::E:.:..... _ 

Air Test Information 
Pressure Time Results 

Start Finish 
Time_ Time 

Date Seam Tester Start Finish 
Teste[ Number Initial P.S.I. P.S.I. 

+ 1- (PI F) Locations I Comments 

9/07 39/41 ER 31 30 -1 09.45 09.50 p 

9/07 39/40 ER 31 31 0 09.45 09.50 p 

9/07 38/40 ER 31 31 0 09.38 09.43 p 

9/07 38/40 ER 31 31 0 09.38 09.43 p 

9/07 40/43 ER 31 29 -2 09.55 10.00 p 

9/07 40/42 ER 31 31 0 09.55 10.00 p 

9/07 41/42 ER 31 31 0 10.36 10.41 p 

9/07 42/43 ER 31 30 -1 09.55 10.00 p 

9/07 43/44 ER 31 31 0 10.47 10.52 p 

9/07 42/44 ER 31 31 0 10.47 10.52 p 

9/07 42/44 ER 31 30 -1 12.25 12.30 p 

9/07 42/45 ER 31 30 -1 12.32 12.37 p 

9/07 44/45 ER 31 31 0 12.32 12.37 p 

9/07 44/46 ER 31 30 -1 12.25 12.30 p 

9/07 44/46 ER 31 30 -1 12.25 12.30 p 

12/00- 'E.'D.'R. 

Q. C. Initials.;_: __ z: ....... ZJ"".:.&l?J::.-_ 



MID- A;"'IERICA LINING C::o. 
NON- DESTRUCTIVE TEST LOG Page: 7 of:~_..::..a __ 

Project Name: __ .:....;A~m;.;;:;e.:..:rl..;...ca~n.:....;C.;;;.;h:..:..:e:..:.;m:..:..:l-=-ca:..:..:I....::S:..::e.:....;rv:.:.lc~e:..::s __ Project Location: ----'G=n;.:.;·ffi~lth..;.L....;.;.I N.:..___ Material Description: __ 6..::..0:;...;..:.;M..::..ii.;;;.L.:..=L~. 0:....:... P:..;·:..=E:.:.... _ 

Air Test Information 
Pressure Time Results 

Date Seam Tester Start Finish 
+ 1-

Start Finish (PI F) Locations I Comments 
Tested Number Initial P.S.I. P.S.I. Time Time 

9/07 45/46 ER 31 31 0 12.32 12.37 p ................................................................ _ ..... -....................................... 

9/07 46/47 ER 31 30 -1 14.30 14.35 p ............................................................................. -................................ 

9/07 46/48 ER 31 31 0 14.30 14.35 p ••••••••••••-••ooooooooooooooooooooooooooooo••oooooooooooooooo .. ••••-••••••-·-•.-ooooooooooooooOOOHOOoOM 

9/07 46/48 ER 31 30 -1 14.30 14.35 p .............................................................................. _____ , ..................... 

9/07 47/48 ER 31 30 -1 14.38 14.43 p .................................... ,_,, ................. ,_ ... ., ............................. , .. _.,, ...... -

9/07 47 /50 ER 31 31 0 14.38 14.43 p ................................................................................................................ 

9/07 48 /50 ER 31 30 -1 14.38 14.43 p ....................................................................... ______ ,,, ......................... -.. 

9/07 48/49 ER 31 31 0 14.45 14.50 p ................................................................................................................ 

9/07 49/50 ER 31 31 0 14.45 14.50 p ..................................... _ .. , ..................................................................... 

9/07 50/51 ER 31 31 0 14.44 14.49 p ....................................................................... _,,, .. , .. __ ,., ........................ 

9/07 50/52 ER 31 31 0 14.44 14.49 p ......... -........... -................................................... _ .. _ ........................ -..... 

9/07 49/52 ER 31 31 0 15.05 15.10 p ................................................... -................................................. - ..... 

9/07 51 /52 ER 31 31 0 14.44 14.49 p ................................................................................................................ 

9/07 52/53 ER 31 30 -1 15.22 15.27 p ................................................................................................................ 

9/07 51 /53 ER 31 30 -1 15.12 15.17 p .................................... _, ......................................................................... 

12/00- 'E.V.'R. 

Q.C. Initials: Z::IJ.R. 



MID· AMERICA LINING Co. 

NON- DESTRUCTIVE TEST LOG Page: a of.:_· _ __:a:...___ 

Project Name: __ ..:...;A::..;m:..::e..:...:rl..;:;.;ca=.;n.:...C;:;;h:.:.;e;.:.m:..:.:l..;:;.;ca=.;I-=S:.:;e..:...;rv;.;.lc;:.;:e;.;;;s __ Project Location: ___ __;G;..;.riffi'-' -'1th~l N..;,..__ Material Description: __ 6"'-0~M~il ,;;;;,L.;.;;;;L""'. D;,;,. P'-.""E""'. _ 

Air Test Information 
Pressure Time Results 

Date Seam Tester Start Finish 
Tested t..h .... h ... Initial P.S.I. P.S.I. 

+ ,_ Start Finish 
Time_ _Time 

(P I F) Locations I Comments 

9/07 51/54 ER 31 30 -1 15.12 15.17 p .............................................................................................................. .. 

9/07 53/54 ER 31 30 -1 15.12 15.17 p ........................................................................................................ ,_ .. .. 

9/07 53/55 ER 31 31 0 16.05 16.10 p ................................................................................................ _ ............ . 

9/07 54/55 ER 31 30 -1 16.05 16.10 p ........................................................................................................ _,_, 

9/07 55/57 ER 31 31 0 16.18 1.23 p .............................................................................................................. .. 

9/07 55/56 ER 31 31 0 16.18 1.23 p .............................................................................................................. .. 

9/07 56/57 ER 31 31 0 16.18 1.23 p .............................................................................................................. .. 

9/07 57/58 ER 31 31 0 16.23 16.28 p ............................................................................................................... . 

9/07 56/58 ER 31 30 -1 16.23 16.28 p .............................................................................................................. .. 

9/07 58/59 ER 31 31 0 16.50 16.55 p .......................................................................................................... _ .. . 

9/07 59/60 ER 31 30 -1 16.50 16.55 p .............................................................................................................. .. 

9/07 60/61 ER 31 31 0 16.50 16.55 p ............................................................................................................... . 

END 

12/00- 'E.'D.'R. 
a.c. Initials_: __ z:,..v" . ..._g...___ 



• Field Destructive Test Log 



JVIID ~ AMEI?ICA L/J\f!NG _.- .. ;·_ 

FIELD DESTRUCTIVE TEST LOG Page: 1 of: 3 

Project Name:._~A=m=e.:.:.ric.;;.;a=n;.....;C;;.:.h=e=m;.;.:;lc;.;:a:_l _ Project Location: ___ .=G::..::riffi:.:..:.lt::..:hJ....:I:.:...:N:..__ __ Material Description: 60 Mil L.L.D.P.E. 

Date 
OS Seam Mach. Sea mer Peel Values • Shear Values - Field Lab 

Numbar NnrnhAI" u. ... -· Lbs./lnches Lbs.nncb.es Pass Pass 

9/05 1 1/3 c -1 MS 
97/102 ... ~.?.(.1.Q? ... . .J~~!.J.Qt . .... J?.~ ...... ..... J .. ?.~ ...... 130 p p ....................... ····················· 
102/113 97/105 122 127 

9/05 2 3/4 C-4 MSO 
109/120 104/150 107/121 121 ........ t?4 ...... 122 p p ....................... ........................ ........................ ··············-··-··· . .................... 
95/114 103/105 124 127 

9/05 3 4/6 c -1 MS 
99/110 95/118 105/108 126 127 127 p p ....................... ........................ ........................ ....................... ······················· ····················· 
101/122 97/109 117 123 

9/ OS 4 8/9 c -1 MS 
971100 104/104 98/103 118 122 124 p p ••••••·-••''''"''''''' ........................ ........................ ...................... ...................... ..................... 
98/102 100/101 124 125 

9/06 6 10/11 C-4 MSO 
101/105 102/103 98/106 118 122 121 p p ....................... ..... -................ . ..................... - ....................... ...................... ..................... 

94/97 101/107 119 123 

9/05 6 12/13 c ·1 MS 
103/104 103/111 101/105 111 ........ tgL ... 115 p p ....................... ........................ ........................ ....................... . .................... 
97/100 101/107 119 120 

9/05 7 14/16 C-4 MSO 
91/99 105/106 95/102 112 114 114 p p ....................... ........................ ........................ ....................... .. ..................... ..................... 

93/103 96/100 114 121 

9/ OS 8 16/17 c -1 MS 
96/97 96/100 94/98 106 .... JQ.~ ...... 113 p p ....................... ........................ .. ..................... ....................... . .................... 

96/100 93/95 114 115 

9/06 9 18/20 c -1 MS 
105/108 111/114 105/109 115 129 128 p p ....................... ........................ ........................ ....................... . ...................... ..................... 
104/114 107/108 131 132 

9/06 10 20/22 C-4 MSO 
102/110 105/106 J.9.~!.1J.Q . .... ...1.?.?. ...... ..... J.?..~ ...... 132 p p ........................ ........................ . .................... 
106/120 97/108 129 129 

9/06 11 22/24 c -1 MS 
101/109 ... ~:1!.1.1?. ... 109/111 124 124 125 p p ....................... ....................... ....................... . ...................... ..................... 
93/109 102/109 126 126 

9/06 12 24/26 C-4 MSO 
98/109 .. 1.Q.!!J.Q~. 108/110 119 123 122 p p ...................... . ....................... ....................... ....................... ..................... 
113/115 105/112 122 123 

9/06 13 26/27 c -1 MS 
108/110 .J.Q?!.J.Q~. 106/106 120 ...... J:?..~ ...... 123 p p ...................... . ....................... ....................... . .................... 
106/107 101/107 116 117 

9/06 14 28/29 C-4 MSO .. ~§!.J.®. .. 98/99 98/98 99 99 110 p p ........................ ........................ ....................... ....................... ..................... 
101/101 96/100 118 119 

9/06 15 31/33 C-4 MSO 
111/121 93/101 91/98 111 ...... ~ .. 1.1 ...... 93 p p ....................... ........................ ....................... ....................... . .................... 
97/102 91/110 117 104 

12/00- ':£.1).~ 
Q.C. lnitials:_-='E=.V=·=R=--



FIELD DESTRUCTIVE TEST LOG Page: _2 __ of: 3 

Project Name:_---'-A'-'m __ e __ rlc.;;...;;a~n;....;C;..:..h=em___._lc"""al'---- Project Location: ___ .....;;;G"'"'riffi=lt"""'h-'-I;.;...N'--__ Material Description: 60 Mil L.L.D.P.E. 

Date 
OS Seam Mach. Sea mer Peel Values - Shear Values - Field Lab 

Number Number t.lonnhar Initials Lbs.llnches L lS./Inch• s Pass Pass 

9/06 16 33/35 c -1 MS ... ~W.t1.1. .. ... ~.~(.1.@. .. ..... ~.~!~9. ... .. .. ...1.?4. ...... ..... ..1.?A ...... ..... J.~Q ..... p p 
109/111 108/110 118 123 

9106 17 36/37 c 1 MS 
104/121 ..1.~!.1.1.?.. 129/129 120 129 112 p p - ....................... . ....................... ....................... ....................... ····················· 
104/106 105/111 112 114 

9/06 18 
R 29/ 

MX -0 AG ...... J~?. ....... 87 91 112 112 115 p p ........................ ........................ ....................... ....................... ..................... 
P10 93 96 116 117 

9/07 19 37/38 c 1 MS ..... ~?!~.~ ... 79/80 79/81 90 91 92 p p - ........................ ........................ ...................... ...................... . .................... 
78/82 80/83 93 94 

9/07 20 39/41 c -4 MSO ..... ~~!.~9. .... 84/88 86/90 95 101 98 p p ........................ ........................ . ...................... ....................... ····················· 
81/89 87/89 96 97 

9/07 21 43/44 c -4 MSO 
92/94 89/93 ..... ~.9.!.~? .... 96 ........ ~~ ........ ........ ~.~ ..... p p ······················· ........................ . ...................... 
83/92 93/95 99 101 

9/07 22 44/46 c 1 MS ... ~?!.~? .. 82/88 84/88 99 100 101 p p - ........................ ........................ . ...................... ....................... ..................... 
85/89 87/92 91 98 

9/07 23 46/48 c -4 MSO 
87/90 ..... ~~~~?. .... 84/87 88 ........ ~9. ........ 93 p p ........................ . ....................... ....................... . .................... 
81/85 83/87 94 95 

9/07 24 48/60 c 1 MS 
87/88 85/88 ..... ~.?.!~ .... 91 92 95 p p - ........................ ........................ .. ..................... ....................... ..................... 
85/87 80/81 92 96 

9/07 25 52/53 c -4 MSO ..... ~~~~.?. .. 89/92 89/90 102 .... J.P..~ ..... 103 p p ........................ ........................ ...................... .. ................... 
91/95 92/94 104 105 

9/07 26 53/ 56 c 1 MS 
87/94 84/89 89/91 98 99 100 p p - ....................... ........................ ........................ ....................... ....................... ..................... 
87/92 89/90 101 106 

9/07 27 66/58 c 1 MS 
85/89 87/88 89/91 96 97 98 p p . ....................... ........................ . ....................... ....................... ....................... ..................... 
90/92 89/91 99 100 

9/07 28 58/69 c -4 MSO .... ~.?!.~~ ..... ~?~~~ ... 83/85 95 96 97 p p .. ........................ ....................... ...................... ..................... 
86/88 81/85 98 100 

9/07 29 
R 60/ 

MX-0 AG 77 81 84 90 91 92 • f...F "-~ ....................... ........................ ........................ . ........................ . .................... p P24 82 38 93 94 

9/09 30 
R 136/ 

MX -0 AG 
84 86 87 90 91 92 p p ...................... ........................ . ...................... ....................... ..................... 

P35 85 89 93 94 
12/00- 'E.'D.'R.. 

Q.C. Initials: '.E.V.'R. 



NT!D .. AMERICA LINING Co. 

FIELD DESTRUCTIVE TEST LOG Page: 3 of: 3 

Project Name: _ ____.:.A..:;;.m;;.;...e::..:.rt.;..;;c""'a~n...;;C..;.;h""'em=lc""'a"-1 _ Project Location: ___ ..;;G;.;..;riffi.;.;.;l..:;;.th""--'-'-IN.:..-__ Material Description: 60 Mil L.L.D.P.E. 

Date 
DS Seam Mach. Seamer Peel Values - Shear Values - Field Lab .. ,. ... Number Number Initials Lbs.nnches Lbs./lnches Pass Pass 

9/09 29A 
R 60/ 

MX-0 AG ....... .?..§ ........ ......... ?.?: ......... 85 ......... ~?. ........ ......... ~~ ........ ........ ~.~ ...... p p .................. , .... 
P24 75 84 83 88 

9/09 298 
R 50/ 

MX-0 AG ........ .!.~ ........ 75 77 ....... ..!§ ........ ......... ~.g,······· 88 p p ·····················-· ························ ····················· 
P24 73 79 88 89 

12100- 'E.V.1t. 
Q. C. Initials: --''E=·:..::V~·=R.=---



• Laboratory Destructive Test Results 



TRIIENVIRONMENTAL, INC. 
A Texas Research International Company 

September 9, 2002 

Mall To: 
Mr. Stave Palmar 
E.C.I. 
5290 Nimitz Rd. 
Loves Park, IL 61111 

fax: 21~924-4561 

Dear Mr. Palmer: 

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetlcs testing needs. 
TRI is pleased to submit this final report for laboratory testing. 

TRI Job Reference Number: 2176-14-04 

Date Received: 0~0~02 

Material(s) Tested: 8 LLDPE heat fusion weld seams 

Test(s) Requested: Peel & Shear Strength (ASTM D 6392) 

If you have any questions or require any additional information, please call us at 
1-800-880-8378. 

Sincerely, 

~OC\~~ 
Melissa Hunter 
Project Manager 
Geosynthetic Services Division 

SEAMS RESULTS A IT ACHED 

SEAM TEST REPORT LEGEND 

Seam FaUure Modes (as per NSF 54, Appendix A) 

FTB: 
BLF: 
NON FTB: 

Film Tearing Bond 
Brillle liner Fallura 
Non Film Tearing Bond 

Locus/Break Codes: Dielectric/Solvent Welds 

CL: 
BRK 
SE: 
AD-SRI<: 
AD: 
SIP: 

Break In sheeting at damp edge. 
Braak In sheeting. 
Break alt5aam edge. 
Braak In sheeting lllftBr soma adhesion fallura between she alii. 
Failure In adhesion belroveen sheets. 
Separation In plane. 

Locus/Break Codes: Fillet Weld Seanw 

AD1: 

AD2: 
AO-WL: 
SE: 
AO-BRK: 

HT: 

Failure In adhesion. Specimens delaminate under bead and break 
through the extruded material In outer raglon. 
Failure In adhesion. 
Break through Rllet weld. 
Break at seam edge. 
Break In bottom sheelng afEr some adhesion failure between 
the Rllel and the bottom &heel ( applicable to peel only). 
Break at the edge of the hot lack lor specimens which a>uld not 
be delaminated In the hoi tack. 

Locus/Braak Codes: Fabric Reinforced Liner 

AD: 

DEL: 
AD-DEL: 

BRK 

FP: 

SIP: 

Adhesion failure rasulting In delamlnalon In the plane of the 
bond. 
Delamination In the plane of the salm ( peel only ). 
Delamination In the plane of the scrim after some delamlnaaon 
In the pl;.;ne of the bond ( peel only). 
Break In sheet through both the fabrk: and the plies of the 
polymer. 
Fabric pullout. Pullout of threads parallel to the dlreclon of test 
fonowed by break In polymeric sheeting. 
Separaaon In plane. 

9063 Bee Caves Road I Austin, Texas 78733/512 263 2101/512 263 2558 
1 of 5 



TRI/ENVIRONMENTAL, INC. 
A Texas Research lntematlon.a/ Com~ny 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lb/inl (%) 

1A 107 <10 
2A 106 <10 
3A 107 <10 
4A 105 <10 
5A 106 <10 

DS-1 MEAN: 106 
18 109 <10 
28 112 <10 
38 95 <10 
48 121 <10 
58 106 <10 

MEAN: 109 
1A 129 <10 
2A 120 <10 
3A 124 <10 
4A 124 <10 
5A 123 <10 

DS-2 MEAN: 124 
18 129 <10 
28 125 <10 
38 126 <10 
48 127 <10 
58 127 <10 

MEAN: 127 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-14-04 

PEEL EVALUATION 
LOCUS NSF 54 PROJ. 

OF FAILURE SPEC. 
FAILURE MODE (lb/inl 

SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 

MAXIMUM 
TENSION 

Clb/inl 
126 

129 

132 

119 

129 

127 
132 

131 

131 

127 

127 

130 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 6392/4437 
ANALYST: MPP 

SHEAR EVALUATION 
ELONG. NSF 54 

@BREAK FAILURE 
(%} MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 

9063 Bee Caves Road I Austin, Texas 78733/512 263 2101/512 263 2558 
2 of5 

PROJECT 
SPEC. 
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NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lb/in) (%) 

1A 113 <10 
2A 110 <~0 

3A 117 <10 
4A 114 <10 
5A 113 <10 

DS-3 MEAN: 113 
18 107 <10 
28 107 <10 
38 107 <10 
48 103 <10 
58 103 <10 

MEAN: 105 
1A 105 <10 
2A 100 <10 
3A 106 <10 
4A 106 <10 
5A 102 <10 

DS-4 MEAN: 104 
18 104 <10 
28 100 <10 
38 108 <10 
48 107 <10 
58 108 <10 

MEAN: 105 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG #: E2176-14-04 

PEEL EVALUATION 

LOCUS NSF 54 PROJ. 
OF FAILURE SPEC. 

FAILURE MODE (lb/in) 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 

MAXIMUM 
TENSION 

Clblln) 
132 

124 

131 

131 

131 

130 
139 

136 

112 

135 

134 

131 

The testing herein Is based upon accepted Industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM 0 6392/4437 
ANALYST:MPP 

SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
:>50 FTB 

:>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except In full, without prior approval of TRI. 
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NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lblin) (%1 

1A 107 <10 
2A 107 <10 
3A 109 <10 
4A 107 <10 
5A 108 <10 

DS-5 MEAN: 108 
18 112 <10 
28 112 <10 

38 113 <10 
48 115 <10 
58 107 <10 

MEAN: 112 
1A 111 <10 
2A 109 <10 
3A 112 <10 
4A 115 <10 
5A 124 <10 

DS-6 MEAN: 114 
18 109 <10 
28 103 <10 
38 116 <10 
48 110 <10 
58 109 <10 

MEAN: 109 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-14-04 

PEEL EVALUATION 
LOCUS NSF 54 PROJ. 

OF FAILURE SPEC. 
FAILURE MODE (lblin) 

SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FT8 
SE FT8 
SE FT8 

MEAN: 
SE FT8 NR 
SE FT8 
SE FT8 
SE FT8 
SE FT8 

SE FT8 
SE FTB 
SE FT8 
SE FT8 
SE FT8 

MEAN: 

MAXIMUM 
TENSION 

(lb/ln) 
134 

131 

130 

122 

119 

127 
129 

107 

130 

114 

129 

122 

The testing herein Is based upon accepted Industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 6392/4437 
ANALYST: MPP 

SHEAR EVALUATION 
ELONG. NSF 54 

@BREAK FAILURE 
(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FT8 

>50 FT8 

>50 FT8 

>50 FT8 

>50 FT8 

>50 FT8 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except In full, without prior approval of TRI. 
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PROJECT 
SPEC. 
(lb/ln) 
NR 

NR 



TRIIENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT:MR.STEVEPALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lb/in) (%) 

1A 105 <10 
2A 104 <10 
3A 110 <10 
4A 115 <10 
SA 120 <10 

DS-7 MEAN: 111 
18 104 <10 
28 104 <10 
38 105 <10 
48 106 <10 
58 106 <10 

MEAN: 105 
1A 107 <10 
2A 112 <10 
3A 108 <10 
4A 107 <10 
SA 108 <10 

DS-8 MEAN: 108 
18 115 <10 
28 109 <10 
38 114 <10 
48 112 <10 
58 107 <10 

MEAN: 111 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-14-04 

PEEL EVALUATION 

LOCUS NSF 54 PROJ. 
OF FAILURE SPEC. 

FAILURE MODE (lblln) 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 

MAXIMUM 
TENSION 

(lblin) 
129 

127 

129 

101 

ea 

122 
131 

128 

131 

131 

131 

130 

The testing herein Is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 6392/4437 
ANALYST:MPP 

SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 
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(lb/in) 
NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Tans Research fntamat/onaf Company 

September 10, 2002 

Mall To: 
Mr. Steve Palmer 
E.C.I. 
5290 Nimitz Rd. 
Loves Park, IL 61111 

fax: 219-924-4561 

Dear Mr. Palmer: 

Thank you for consulting TRI!Environmental, Inc. (TRI) for your geosynthetics testing needs. 
TRI is pleased to submit this final report for laboratory testing. 

TRI Job Reference Number: 2176-16-07 

Date Received: 09-10-02 

Material(s) Tested: 19 LLDPE heat fusion weld seams 
2 LLDPE single track extrusion weld seams 

Test(s) Requested: · Peel & Shear Strength (ASTM D 6392) 

If you have any questions or require any additional information, please call us at 
1-800-880-8378. 

Sincerely, 

M~L·s~ .. ~fer (s~.h,.) 
Melissa Hunter 
Project Manager 
Geosynthelic Services Division 

SEAMS RESULTS ATIACHED 

SEp 16 2002 

SEAM TEST REPORT LEGEND 

Seam Fanura Modes 1 as per NSF 54, Appendix A) 

FTB: 
ll.F: 
NONFTB: 

Film Tearing Bond 
Brlllle Uner Failure 
Non Film Telling Bond 

LoeusiBrellk Codes: Dielectric/Solvent Welds 

Cl..: 
BRK: 
SE: 
AD-BRK: 
AD: 
SIP: 

Break In sheeting at damp edge. 
Break In sheeting. 
Break at seam edge. 
Braak In aheetlng lifter aome adhesion lall1n between &httata. 
Failure In adhllllon belw11111111heela. 
Separation In plane. 

LoeusiBralk Codn: Rllet Weld Beama 

AD1: 

AD2: 
AD-v.t..: 
SE: 
AD-BRK: 

HT: 

Falkn In IICilllllon. Spedmena det.nlnate under bead .,d break 
II rough the extruded matwtal In outer region. 
Failure In aclullllon. 
BlliBk ttv"ough flttet weld. 
Break at seam edge. 
Break In bottom sheeting after some edheslon failure betwe«J 
lhafliii!IW~d the bottom sheet 1 applicable to peel only). 
Break a tile edge <11he hot lack lor apactmena whldl could nol 
be delamlnalad In the holtadt. 

Locus/Brellk Codes: Fabric Reinforced Liner 

AD: 

DEL.: 
AD-DEL.: 

BRK: 

FP: 

SIP: 

Adhesion failure reauiUng In delamination In the pi- d the 
bond. 
Dalamlnatlon In the plana of the scrim ( peel only ). 
Detemlllllllon In the plana of the scrim alter aorne delamination 
In l1e plene of the bond (peel only). 
Break In sheet through both the Iabrie and lhe plies of the 
polymer. 
Fabric pullout. Pullout ollhreadl parallel to the dlrecUon of teat 
IOIIIMII!d by braak In polymeric &heeling. 
Separation In pl.,e. 

9063 Bee Caves Road I Austin, Texas 787331512 263 2101 1512 263 2558 
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TRI/ENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-16-07 

ASTM D 6392/4437 
ANALYST:MPP 

PROJECT: AMERICAN CHEMICAL SERVICES 

PEEL EVALUATION 

MAXIMUM PEEL LOCUS NSF 54 PROJ. MAXIMUM 
SAMPLE SPECIMEN TENSION INCURSION OF FAILURE SPEC. TENSION 
NUMBER NUMBER (lb/in) (%) FAILURE MODE (lb/in) (lblin) 

1A 112 <10 SE FTB NR 133 
2A 118 <10 SE FTB 
3A 111 <10 SE FTB 120 
4A 111 <10 SE FTB 
5A 113 <10 SE FTB 133 

DS-9 MEAN: 113 
1B 101 <10 SE FTB 132 
28 103 <10 SE FTB 
38 103 <10 SE FTB 129 
48 104 <10 SE FTB 
58 102 <10 SE FTB 

MEAN: 103 MEAN: 129 
1A 120 <10 SE FTB NR 135 
2A 119 <10 SE FTB 
3A 124 <10 SE FTB 133 
4A 110 <10 SE FTB 
5A 74 <10 SE FTB 133 

DS-10 MEAN: 109 
1B 104 <10 SE FTB 132 
2B 101 <10 SE FTB 
3B 106 <10 SE FTB 133 
48 111 <10 SE FTB 
58 118 <10 SE FTB 

MEAN: 108 MEAN: 133 

NR: Not Requested 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except In full, without prior approval of TRI. 
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SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

PROJECT 
SPEC. 
(lb/in) 

NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A TEtxas ResEtarch lntematlonal Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER lib/in) (%) 

1A 116 <10 
2A 121 <10 
3A 124 <10 
4A 118 <10 
SA 119 <10 

DS-11 MEAN: 120 
18 108 <10 
28 119 <10 
38 110 <10 
48 111 <10 
58 110 <10 

MEAN: 112 
1A 125 <10 
2A 126 <10 
3A 122 <10 
4A 122 <10 
SA 120 <10 

DS-12 MEAN: 123 
18 130 <10 
28 128 <10 
38 124 <10 
48 123 <10 
58 113 <10 

MEAN: 124 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG #: E2176-16-07 

PEEL EVALUATION 

LOCUS NSF 54 PROJ. 
OF FAILURE SPEC. 

FAILURE MODE (lb/in) 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FT8 
SE FTB 
SE FT8 
SE FTB 
SE FTB 

MEAN: 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FT8 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 

MAXIMUM 
TENSION 

(lb/in) 
129 

127 

129 

131 

129 

129 
135 

136 

121 

132 

131 

131 

The testing herein Is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 639214437 
ANALYST: MPP 

SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%t MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI. 
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TRI/ENVIRONMENTAL, INC. 
A Texas Research Jntematlonal Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lb/ln) (%) 

1A 109 <10 
2A 102 <10 
3A 116 <10 
4A 110 <10 
SA 105 <10 

DS-13 MEAN: 108 
18 117 <10 
2B 112 <10 
38 112 <10 
48 113 <10 
58 113 <10 

MEAN: 113 
1A 107 <10 
2A 112 <10 
3A 107 <10 
4A 107 <10 
5A 100 <10 

DS-14 MEAN: 107 
18 112 <10 
28 113 <10 
38 112 <10 
48 112 <10 
58 114 <10 

MEAN: 113 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-16-07 

PEEL EVALUATION 
LOCUS NSF 54 PROJ. 

OF FAILURE SPEC. 
FAILURE MODE (lblin) 

SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 

MAXIMUM 
TENSION 

(lb/ln) 
135 

130 

133 

128 

125 

130 
137 

138 

138 

135 

136 

137 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM 0 6392/4437 
ANALYST: MPP 

SHEAR EVALUATION 
ELONG. NSF 54 

@BREAK FAILURE 
(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 
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(lb/in) 

NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lb/in) (%) 

1A 116 <10 
2A 104 <10 
3A 105 <10 
4A 107 <10 
5A 104 <10 

DS-15 MEAN: 107 
18 113 <10 
28 110 <10 
38 111 <10 
48 112 <10 
58 106 <10 

MEAN: 110 
1A 107 <10 
2A 112 <10 
3A 109 <10 
4A 103 <10 
5A 107 <10 

DS-16 MEAN: 108 
18 107 <10 
28 109 <10 
38 129 <10 
48 1(16 <10 
58 108 <10 

MEAN: 112 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-16-G7 

PEEL EVALUATION 

LOCUS NSF 54 PROJ. 
OF FAILURE SPEC. 

FAILURE MODE (lb/ln) 
SE FTB NR 
SE FT8 
SE FTB 
SE FT8 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FT8 
SE FTB 

MEAN: 

MAXIMUM 
TENSION 

(lblin) 
139 

138 

139 

139 

139 

139 
142 

137 

140 

138 

139 

139 

The testing herein is based upon accepted Industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 6392/4437 
ANALYST:MPP 

SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FT8 

>50 FTB 

>50 FT8 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 
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SPEC. 
(lb/in) 

NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research lntematlonal Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lblin) {%) 

1A 119 <10 
2A 111 <10 
3A 121 <10 
4A 119 <10 
5A 118 <10 

DS-17 MEAN: 118 
18 117 <10 
28 122 <10 
38 115 <10 
48 123 <10 
58 121 <10 

MEAN: 120 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2178-16·07 

PEEL EVALUATION 

LOCUS NSF 54 PROJ. 
OF FAILURE SPEC. 

FAILURE MODE (lblin) 
SE FTB NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FTB 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

MEAN: 

MAXIMUM 
TENSION 

(lb/in) 
142 

143 

144 

144 

146 

144 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 639214437 
ANALYST: MPP 

SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the materi~ •. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 
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TRI/ENVIRONMENTAL, INC. 
A Texu Research lntemat/onal Comp1ny 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. MATERIAL: LLDPE ASTM D 639214437 
CONTACT: MR. STEVE PALMER SEAM TYPE: SINGLE TRACK EXTRUSION WELD SEA ANALYST: MPP 
PROJECT: AMERICAN CHEMICAL SERVICES TRI LOG #: E2176-16-07 

PEEL EVALUATION 

MAXIMUM PEEL LOCUS NSF 54 PROJ. MAXIMUM 
SAMPLE SPECIMEN TENSION INCURSION OF FAILURE SPEC. TENSION 
NUMBER NUMBER (lblin) (%) FAILURE MODE (lblin) (lblin) 

1 101 <10 SE FTB NR 140 
2 115 <10 SE FTB 
3 118 <10 SE FTB 149 
4 104 <10 SE FTB 
5 100 <10 SE FTB 144 

DS-18 MEAN: 108 
143 

141 

MEAN: 143 

NR: Not Requested 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimlts reproduction of this report, except in full, without prior approval of TRI. 
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SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

PROJECT 
SPEC. 
(lblin) 
NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research lntematlonal Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG #: E2176-16-07 

ASTM D 6392/4437 
ANALYST: MPP 

PROJECT: AMERICAN CHEMICAL SERVICES 

PEEL EVALUATION 

MAXIMUM PEEL LOCUS NSF 54 PROJ. MAXIMUM 
SAMPLE SPECIMEN TENSION INCURSION OF FAILURE SPEC. TENSION 
NUMBER NUMBER (lb/in) (%) FAILURE MODE (lblin) (lblin) 

1A 111 <10 SE FT8 NR 139 
2A 111 <10 SE FT8 
3A 111 <10 SE FTB 139 
4A 111 <10 SE FTB 
SA 112 <10 SE FTB 143 

DS-19 MEAN: 111 
18 105 <10 SE FTB 142 
28 105 <10 SE FT8 
3B 99 <10 SE FT8 143 
48 105 <10 SE FT8 
58 105 <10 SE FTB 

MEAN: 104 MEAN: 141 
1A 107 <10 SE FT8 NR 134 
2A 117 <10 SE FT8 
3A 119 <10 SE FTB 136 
4A 113 <10 SE FT8 
SA 115 <10 SE FT8 135 

DS-20 MEAN: 114 
18 111 <10 SE FTB 135 
28 106 <10 SE FT8 
38 106 <10 SE FT8 134 
48 106 <10 SE FTB 
58 105 <10 SE FT8 

MEAN: 107 MEAN: 135 

NR: Not Requested 

The testing herein Is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 
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SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FT8 

>50 FT8 

>50 FTB 

>50 FT8 

>50 FT8 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

PROJECT 
SPEC. 
(lblin) 

NR 

NR 



TRIIENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lblin) (%) 

1A 120 <10 
2A 115 <10 
3A 115 <10 
4A 115 <10 
5A 117 <10 

DS-21 MEAN: 116 
18 116 <10 
28 112 <10 
38 114 <10 
48 116 <10 
58 111 <10 

MEAN: 114 
1A 106 <10 
2A 105 <10 
3A 102 <10 
4A 113 <10 
SA 109 <10 

DS-22 MEAN: 107 
18 100 <10 
28 107 <10 
38 108 <10 
48 106 <10 
58 105 <10 

MEAN: 105 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-16..07 

PEEL EVALUATION 

LOCUS NSF 54 PROJ. 
OF FAILURE SPEC. 

FAILURE MODE (lb/in) 
SE FTB NR 
SE FT8 
SE FTB 
SE FT8 
SE FTB 

SE FT8 
SE FT8 
SE FT8 
SE FTB 
SE FT8 

MEAN: 
SE FT8 NR 
SE FTB 
SE FTB 
SE FTB 
SE FTB 

SE FT8 
SE FT8 
SE FT8 
SE FT8 
SE FT8 

MEAN: 

MAXIMUM 
TENSION 

(lb/in) 
133 

136 

135 

139 

133 

136 
140 

140 

139 

139 

139 

139 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 6392/4437 
ANALYST: MPP 

SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI obse!Ves and maintains client confidentiality. TRIIimits reproduction of this report, except In full, without prior approval of TRI. 
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PROJECT 
SPEC. 
(lblin) 
NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CUENT: E.C.I. 
CONTACT: MR. STEVE PALMER 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-16-Q7 

ASTM D 6392/4437 
ANALYST: MPP 

PROJECT: AMERICAN CHEMICAL SERVICES 

PEEL EVALUATION 

MAXIMUM PEEL LOCUS NSF 54 PROJ. MAXIMUM 
SAMPLE SPECIMEN TENSION INCURSION OF FAILURE SPEC. TENSION 
NUMBER NUMBER (lb/in} {%) FAILURE MODE {lbfin} {lb/in} 

1A 112 <10 SE FTB NR 120 
2A 115 <10 SE FT8 
3A 114 <10 SE FT8 122 
4A 105 <10 SE FT8 
5A 118 <10 SE FTB 121 

DS-23 MEAN: 113 
18 105 <10 SE FTB 124 
28 115 <10 SE FTB 
38 122 <10 SE FTB 124 
48 119 <10 SE FTB 
56 105 <10 SE FTB 

MEAN: 113 MEAN: 122 
1A 110 <10 SE FTB NR 125 
2A 113 <10 SE FTB 
3A 109 <10 SE FTB 129 
4A 110 <10 SE FT8 
5A 111 <10 SE FT8 127 

DS-24 MEAN: 111 
18 120 <10 SE FT8 129 
28 118 <10 SE FT8 
38 120 <10 SE FTB 126 
48 109 <10 SE FTB 
58 118 <10 SE FTB 

MEAN: 117 MEAN: 128 

NR: Not Requested 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 
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SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

{%} MODE 
>50 FT8 

>50 FT8 

>50 FT8 

>50 FTB 

>50 FT8 

>50 FTB 

>50 FTB 

>50 FT8 

>50 FTB 

>50 FTB 

PROJECT 
SPEC. 
{lb/in} 

NR 

NR 



~~ TRI/ENVIRONMENTAL, INC. 
~~ A Texas Research lntematlonal Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.J. 
CONTACT: MR. STEVE PALMER 
PROJECT: AMERICAN CHEMICAL SERVICES 

MAXIMUM PEEL 
SAMPLE SPECIMEN TENSION INCURSION 
NUMBER NUMBER (lblin) (%) 

1A 127 <10 
2A 123 <10 
3A 116 <10 
4A 111 <10 
SA 122 <10 

DS-25 MEAN: 120 
18 120 <10 
28 114 <10 
38 116 <10 
48 124 <10 
58 122 <10 

MEAN: 119 
1A 124 <10 
2A 121 <10 
3A 116 <10 
4A 118 <10 
SA 115 <10 

DS-28 MEAN: 119 
18 107 <10 
28 133 <10 
38 124 <10 
4B 111 <10 
58 111 <10 

MEAN: 117 

NR: Not Requested 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-16.07 

PEEL. EVALUATION 
LOCUS NSF 54 PROJ. 

OF FAILURE SPEC. 
FAILURE MODE (lb/in) 

SE FTB NR 
SE FTB 
SE FTB 
SE FT8 
SE FTB 

SE FT8 
SE FT8 
SE FT8 
SE FTB 
SE FTB 

MEAN: 
SE FTB NR 
SE FT8 
SE FTB 
SE FT8 
SE FTB 

SE FT8 
SE FTB 
SE FT8 
SE FTB 
SE FT8 

MEAN: 

MAXIMUM 
TENSION 

(lb/in) 
129 

135 

133 

132 

133 

132 
130 

134 

132 

131 

122 

130 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 

ASTM D 839214437 
ANALYST:MPP 

SHEAR EVALUATION 
ELONG. NSF 54 

@BREAK FAILURE 
(%) MODE 
>50 FTB 

>50 FT8 

>50 FT8 

>50 FT8 

>50 FT8 

>50 FTB 

>50 FT8 

>50 FTB 

>50 FTB 

>50 FT8 

I 

to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIImits reproduction of this report, except in full, without prior approval ofTRI. 
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PROJECT 
SPEC. 
(lb/in) 
NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. 
CONTACT: MR. STEVE PALMER 

MATERIAL: LLDPE 
SEAM TYPE: HEAT FUSION WELD 

TRI LOG#: E2176-16-07 

ASTM D 6392/4437 
ANALYST: MPP 

PROJECT: AMERICAN CHEMICAL SERVICES 

PEEL EVALUATION 

MAXIMUM PEEL LOCUS NSF 54 PROJ. MAXIMUM 
SAMPLE SPECIMEN TENSION INCURSION OF FAILURE SPEC. TENSION 
NUMBER NUMBER (lb/in) (%) FAILURE MODE (lb/ln) (lblin) 

1A 107 <10 SE FTB NR 129 
2A 110 <10 SE FTB 
3A 106 <10 SE FTB 128 
4A 107 <10 SE FTB 
SA 113 <10 SE FTB 128 

DS-27 MEAN: 109 
18 109 <10 SE FTB 128 
28 111 <10 SE FTB 
38 114 <10 SE FTB 126 
48 107 <10 SE FTB 
58 106 <10 SE FT8 

MEAN: 109 MEAN: 128 
1A 104 <10 SE FTB NR 125 
2A 107 <10 SE FTB 
3A 105 <10 SE FT8 130 
4A 107 <10 SE FT8 
SA 104 <10 SE FTB 125 

DS-28 MEAN: 106 
18 117 <10 SE FTB 128 
28 114 <10 SE FT8 
38 111 <10 SE FTB 124 
48 119 <10 SE FTB 
58 108 <10 SE FTB 

MEAN: 114 MEAN: 126 

NR: Not Requested 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRIIimits reproduction of this report, except in full, without prior approval of TRI. 
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SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

_{_%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FT8 

>50 FTB 

>50 FT8 

>50 FT8 

>50 FT8 

>50 FT8 

PROJECT 
SPEC. 
(lblin) 

NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research International Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. MATERIAL: LLDPE ASTM D 839214437 
CONTACT: MR. STEVE PALMER SEAM TYPE: SINGLE TRACK EXTRUSION WELD SEA ANALYST: MPP 
PROJECT: AMERICAN CHEMICAL SERVICES TRI LOG #: E2176-16-07 

PEEL EVALUATION 

MAXIMUM PEEL LOCUS NSF 54 PROJ. MAXIMUM 
SAMPLE SPECIMEN TENSION INCURSION OF FAILURE SPEC. TENSION 
NUMBER NUMBER (lblln) (%) FAILURE MODE (lb/in) _(lb/in) 

1 99 <10 SE FTB NR 131 
2 98 50 AD-BRK FTB 
3 100 <10 SE FTB 134 
4 104 <10 SE FTB 
5 100 40 AD-BRK FTB 133 

DS-29 MEAN: 100 
136 

139 

MEAN: 135 
1 140 <10 SE FTB NR 124 
2 137 <10 SE FTB 
3 141 <10 SE FTB 138 
4 138 <10 SE FTB 
5 136 <10 SE FTB 138 

DS-30 MEAN: 138 
140 

139 

MEAN: 136 

NR: Not Requested 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except In full, without prior approval of TRI. 
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SHEAR EVALUATION 

ELONG. NSF 54 
@BREAK FAILURE 

(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

PROJECT 
SPEC. 
(lblin) 

NR 

NR 



TRI/ENVIRONMENTAL, INC. 
A Texas Research lntematlonal Company 

September 11, 2002 

Mall To: 
Mr. Steve Palmer 
E.C.I. 
5290 Nimitz Rd. 
Loves Park, ll61111 

fax: 219-924-4561 

Dear Mr. Palmer: 

Thank you for consulting TRI/Environmental, Inc. (TRI) for your geosynthetics testing needs. 
TRI is pleased to submit this final report for laboratory testing. 

Project: American Chemical Services 

TRI Job Reference Number: 2176-18-05 

Date Received: 09-11-02 

Material(s) Tested: 2 single track extrusion weld seams 

Test(s) Requested: Peel & Shear Strength (ASTM D 6392) 

If you have any questions or require any additional information, please call us at 
1-800-880.8378. 

Sincerely, 

~jti\'i}~~ 
Melissa Hunter 
Project Manager 
Geosynthetic Services Division 

SEAMS RESULTS ATTACHED 

SEP 1 6 2002 

SEAM TEST REPORT LEGEND 

Seam Fallura Modes (as per NSF 64, Appendix A) 

FTB: 
Bl.F: 
NONFTB: 

Film Tear1ng Bond 
Brltlle Uner F allun! 
Non Film Telling Bmd 

Loc:us/Break Codn: DleJ.ctrlciSolventWelda 

Cl.: 
BRK: 
SE: 
AO-BRK: 
AO: 
SIP: 

Break In sheeting at damp edge. 
Break In sheeting. 
Braak at -m adga. 
Break In sheeting at'ler some adhesion lallura between sheets. 
Failure In adhesion between lheets. 
Sepa-allon In plane. 

Locus/Eiruk Codes: RIJ.t Weld Saama 

A01: 

A02: 
AO-IJ\l: 
SE: 
AO-BRK: 

HT: 

Failure In llllealan. Speclmena delaminate under bead and break 
through the exriAed material In outer raglon. 
Fallunt In adhesloo. 
Break through nuat weld. 
Break at seam edge. 
Break In bollan sheeting after !lOme aclleslon failure between 
the nnet and thll boHom sheet ( applicable to peel only). 
Braak at fla edge ~the hoi lack for apeclmens whld1 could not 
be delamlna\ed In the hot ted\. 

Locus/Break Codn: Fabric Reinforced Liner 

AO: 

DEL: 
AD-DEL: 

BRK: 

FP: 

SIP: 

Adhesion failure resuiUng In delamination In \he plane~ the 
band. 
Delamtna~on In the pi- ~ lhesatm ( peat only ). 
Delamination In the plana ~ lha satm attar some delamlna~on 
In the plane of the band (peel only). 
Braak In shllelttvough both !he fabric and tie plies of the 
polymer. 
Fabric pullout. Pullout ~ threads paralla/ lo I he dlredon of test 
followed by breiiK In po tymerlc shllellng. 
Separation In plane. 

9063 Bee Caves Road 1 Austin. Texas 78733/512 263 2101/512 263 2558 
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TRI/ENVIRONMENTAL, INC. 
A Texa$ Research lntemational Company 

QUALITY ASSURANCE TESTING 
GEOMEMBRANE SEAM PEEL AND SHEAR TEST RESULTS 

CLIENT: E.C.I. MATERIAL: LLDPE ASTM D 639214437 
CONTACT: MR. STEVE PALMER SEAM TYPE: SINGLE TRACK EXTRUSION WELD SEA ANALYST: MPP 
PROJECT: AMERICAN CHEMICAL SERVICES TRI LOG#: E2176-16-07 

PEEL EVALUATION 
MAXIMUM PEEL LOCUS NSF 54 PROJ. MAXIMUM 

SAMPLE SPECIMEN TENSION INCURSION OF FAILURE SPEC. TENSION 
NUMBER NUMBER Jib lin}_ (%} FAILURE MODE {lb/in) (lblin) 

1 122 <10 SE FTB NR 128 
2 129 <10 SE FTB 
3 119 <10 SE FTB 126 
4 130 <10 SE FTB 
5 127 <10 SE FTB 126 

DS-29A MEAN: 125 
136 

123 

MEAN: 128 
1 127 <10 SE FTB NR 125 
2 137 <10 SE FTB 
3 127 <10 SE FTB 130 
4 129 <10 SE FTB 
5 127 <10 SE FTB 126 

DS-298 MEAN: 129 
131 

128 

MEAN: 128 

NR: Not Requested 

The testing herein is based upon accepted industry practice as well as the test method listed. Test results reported herein do not apply 
to samples other than those tested. TRI neither accepts responsibility for nor makes claim as to the final use and purpose of the material. 
TRI observes and maintains client confidentiality. TRI limits reproduction of this report, except in full, without prior approval of TRI. 
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SHEAR EVALUATION 
ELONG. NSF 54 

@BREAK FAILURE 
(%) MODE 
>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

>50 FTB 

PROJECT 
SPEC. 
(lblin) 

NR 

NR 



• Repair Log 



REPAIR LOG Page: 1 of: 10 

Project Name: American Chemical 
------~~~~~----

Project Location: __ _;;G'-ri_ff_;.;ith-'---'IN-'-- Material Oescription: ___ S.;;...;O:...;M~ii.;...;H.;.::.D:....:..;.P_;.;.=E.:..... S=m..:..:.o=o:;..;..th-'--

Weld Data Vacuum Test Data 

Date 
Welder Machine 
Initials Number 

Date 
Tester Result 
Initials fP IF\ 

9/ OS AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 p MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9109 JS p 

9/06 AG MX-0 9/09 JS p 

12/00 - 'E. 'D. 'R.. 

Seam 
Number 

1 I 3 

Panel1 

1/2/3 

Panel2 

Panel4 

2/3/4 

Panel4 

3/4 

3/4 

3/4/5 

5/S/7 

PanelS 

4/5/S 

PanelS 

Panel6 

Repair 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Locations I Comments 

10' OS· 01 
········································· ··············{2i""i("4i"")"""'"""""'"'"""""""""''"""""""""""""""'"""""""''"""""" 

32' Boot ........................................................ ( .. 4·;··~·4;··)······················································ 

272' Boot ......................................................... (""4i""i("4;-j·································-···················· 

328' Boot ........................................................ ( .. 4;··;z4;·y··································· ................. . 

250' ''T'' 
························································ri;·-~ .. 2;·-, ...................................................... . 

243' Boot ........................................................ (4i""i("~f)""""""""""""""""""······ .. ···· .............. .. 

195' OS -02 ....................................................... (~ii"i("4;··)"""""""""""""""""""""""""""""""""""""""""""" 

132'"T" ....................................................... T2·;··x·2;i······· .............................................. .. 
30' "T" ........................................................ (2"i"x"2;·y ..................................................... . 

130' Boot ....................................................... (4i""i(";f)""""""•·····••"•""""""""""""""""""""""""""""" 

172' Boot ........................................................ (4;··~·4;··)···· .. ·····"······················· .. ·-··'""''"" 

233' Boot ........................................................ (4i"~"4i")""""'"""'"""'"""""'""''""'""""""'""'""' 

Q.C. Initials: :E.:O.:Jl. 



REPAIR LOG Page: 2 of: 1 o 

Project Name:_--=.A-=m~e::..:n..:.::· c=-=a::..:n-=C::..:.h=-=e~m=lc::..:a::.:.l __ Project Location: ---=G~ri.:..:..:ffi~th.:J.....:..:..IN.:..___ Material Description:_--=.;60:;..:.:.:M::.:..ii..:..:H:.:.:. D:..:.. :...;P ·:.=:E:.:... S=.;m;.;.;.o;;;.;o;.::th:..:....__ 

Weld Data Vacuum Test Data 

Date 
Welder Machine 
Initials t.h•mhAr 

Date 
Tester Result 
Initials IP IF\ 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

9/06 AG MX-0 9/09 JS p 

12/00 - 'E. 'D. 'R. 

Seam 
Number 

4/6 

Panel6 

6/7/S 

S/9 

Panel9 

S/9/10 

Panel 10 

PanelS 

Panel 10 

Panel10 

PanelS 

10/11 

10/11/12 

Panel 10 

9/10/12 

Repair 
Number 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Locations I Comments 

300' DS- 03 ........................................................ ("2';"~'4;")""'"""""""""""'"""'"""""""'""" 

308' Boot ........................................................ r~v-~·4; .. ) ..................................................... . 
40' "T" ......................................................... (2';"~·2;")""'""""""""""'""""""""""""""" 

30' OS- 04 ........................................................ (''2;··x:·4;")"""""''"""""""''"'""'"""'''"""'""" 

........................................ ~9..' ... ~~~.tl9..~!.~~-~-~~J.. .................................. . 
( 4' X 4') 
46' "T" .................................. _ ...................... (2';")("2;")"""'""""""""""""""""""'"'""""" 

14S' Boot ........................................................ (4;")("4;")""""""""""""""""""""""""""""'" 

210' Boot ........................................................ (4;"~·4;")""""""""""'""'"""'"""""""""""" 

240' ......................................................... (2';")("2;")"""""""""""""""""""""""""""""' 

250' Boot 
......................................................... (":4';"~"4;'"1"""""""''"""""'""""""""""""""' 

2S2' Boot ........................................................ (4·; .. x-~VY ................................ -................. .. 
250' OS- 05 ........................................................ (2';")("4;")"""""""'"'''""""""'"'""""""""'"" 

244''T' ........................................................ (2';")("2;")'""""'"""""'"""""-"""""""'""""" 

96' Boot ........................................................ ("4;"~'4;")"""""""'"""""""""""""""""""""'" 

54'"T' ......................................................... ("'2;";"2;")"""'""""""'""""""'""""""'"""""" 

Q.C. Initials: :E.ZJ.:R. 



REPAIR LOG Page: 3 of: 1 o 

Project Name:_---'-A..;;.m;;.;.e;;.;;.n.;..;;· c..;;;;an;;.;..;;.C..;.;;h=em=lc..;;;;al:.,___ Project Location: __ G.=...;r...:.:.iffi=lt:....:..Lh ...:.;IN~_ Material Description: __ 6.=...;0=-M~ii.:....;H.:.::.D;..;.:.P;...:·=E.:.... S=.:m.;.;.o:;;.;;o:;.;;th~-

Weld Data Vacuum Test Data 

Date 
Welder Machine 
Initials J.loornhAr 

Date 
Tester .. ·~· ... 

9/06 AG MX-0 9/09 JS 

9/06 AG MX-0 9/09 JS 

9/06 AG MX-0 9/09 JS 

9/06 AG MX-0 9/09 JS 

9/06 AG MX-0 9/09 JS 

9/06 AG MX-0 9/09 JS 

9/06 AG MX-0 9/09 JS 

9/09 cs MX-08 9/10 JS 

9/06 AG MX-0 9/10 JS 

9/07 AG MX-0 9/09 JS 

9/07 AG MX-0 9/09 JS 

9/10 cs MX-08 9/10 JS 

9/07 AG MX-0 9/09 JS 

9/07 AG MX-0 9/09 JS 

9/07 AG MX-0 9/09 JS 

12/00- 'E.'D.'R.. 

Result 
fP IF\ 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

Seam 
Number 

12/13/14 

12/13 

11/12/13 

13/14/15 

14/15/16 

14/16 

15/16/17 

Panel15 

15/17 

18/20 

18/19/20 

18/19 

19/20/21 

20/21/22 

20/22 

Repair 
Number 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

locations I Comments 

154' ''T'' ........................................................ ("2';')('2;")"''"'"'""'"'"'"""'"'""""'"''"'"""' 

230' OS- 06 ........................................................ ("2';";·4;")""""""'""""""'""""""'"""""""" 

250' ''T'' ...................................................... {"2';";"2;")""""""'"""""""""'""'"""""'"'"' 

162' ''T'' ........................................................ (''2';")('2;")"'''"''"'"""""""""'"'''""'"'"'"'''"' 

50' OS- 07 ........................................................ ("2;-~·:;f')""""""'"""""""'"""""'"""""""' 

74''T' ........................................................ '(''2';")('2;")"'''""'''"''"''""""'""''''''""'''""'''' 

..................................... }.~~: ... ~~~! .. {~~n~.~!.~L ................................ .. 
( 8' X 8'1 

396' OS- 08 ...................................................... T2·; .. x·4;T ................................................... .. 
75' OS- 09 ........................................................ {"2;")("'4;")"'"'""""""""""""'""""""'""""" 

362' ''T'' ........................................................ (2';")('2;")""""'""""'""""""""""""""""""' 

....................................... ~.9.~.: .. ~.~~t!M~.Q~.9.!.~L .................................. . 
( 8' X 8') 
366'"T' ..................................................... (2;")('2;")"""""""""""""""""'"""""""""" 

308''T' ........................................................ (2';")("2;··)""""""'"'"'"""""'"'"'"'"""""'""" 

300' OS- 10 ........................................................ '("2;";·4;")"""""""'"""""""""""""""""""" 

Q.C. Initials: :E.:D.:R.. 



REPAIR LOG Page: 4 of: 1 o 

Project Name:_---'-A=me~n'-· c_an_C_he..-m:....l;..;;.c'-al __ Project Location: __ ....::;G..:....:.riffi:....l_th..l...,;.;,.l N'--- Material Description: ---'-60'-M'-'=-ii..:...;H.;.;;. D;..;;.. P'-.=E'-. S.;;;;.;m..:....:.o.;;;;.;o:...;.th-'---

Weld Data Vacuum Test Data 

Date 
Welder Machine 
Initials Number 

Date 
Tester Result ...... , ..... lPJEl 

9/07 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/07 AG MX-0 9 I 09 JS p 

9/09 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9 I 07 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9 I 07 AG MX-0 9/09 JS p 

9107 AG MX-0 9/09 JS p 

9107 AG MX-0 9/09 JS p 

9/09 cs MX-08 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9 I 07 AG MX-0 9/09 JS p 

12/00- 'E.'D.'R. 

Seam 
Number 

22/24 

22/23/24 

21/22/23 

23/24/25 

24125/26 

24/26 

26/28 

27/28 

25/27 

27/29/30 

27/29 

27/29 

27/28/29 

28129 

28/29 

Repair 
Number 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

Locations I Comments 

210' OS- 11 ························································(:i"":X""4;··)····························-························ 

252' ''T'' ........................................................ (""2;··~·2;·y···························-························ 

306' ''T" 
......................................................... ("'2; .. ~·2;")"'""""""""""""""""""'"""""'""""""" 

248'''T" 
........................................................ ("2";""~"2'j'')"""""""''""""'""""""""""'"'""'"""""""" 

176' -210' 
'""""""''"""""''''''"'"'"""""""""""""(''1"4;")('34;•y••oo•••oooo"""""""""""""""""''"'""""""" 

160' OS -12 ......................................................... (2;"i("4;")"""""""""'""""""""""""""""""""" 

132' Boot ......................................................... (~f'i("4i")"""""''" ........................................ . 

170' -184' ...................................................... T·2; .. x·1·4· .... ) ................................................... .. 
180' OS -13 

........................................................ (2'i"i("4i""j"""'"'"'""'"""""""""""""""'""""""" 

310' ''T'' ........................................................ rz-; .. ><·2; .. 1 .................................................... .. 
220' ......................................................... (2";"~·2;")"'""'""""""""""""""""""""""""" 

193' 
......................................................... (2';"~"2;"")"""'"'"'"""'""""'"'"'"""'"""'"'"'"'"""''"'' 

183' 'T' & Boot ....................................................... (~fx·4; .. ) ...................................................... . 
96' Boot ........................................................ (4; .. ~-·4;")"""'"''""""'""""'"'"'"'"'""'""'"'''"'"'"'""'" 

15' OS -14 ....................................................... "("2·; .. ;;:·4; .. > ..................................................... .. 

Q.C. Initials: :£.::0.:/l. 



REPAIR LOG Page: 5 of: 1 o 

Project Name: _ ____;;A....;;;m.;;..:.e"""'ri-'-c;....;.a.;;.;n'-'C;...;.h.:..;;e..:..;;m.;.;..ic;;.;;a;;.;.l __ Project Location: __ ...=G:.:...;riff.:..:..;i.;.;..th;.J.....:..;..IN..;...__ Material Description: __ 6.;;..;0;...M;.;.;.;.;..il .:...:H.:..;:. D.:..:..;. P'-'.-=E.;;..:.. S=.:m.:.:.oo~th..;...__ 

Weld Data Vacuum Test Data 

Date 
Welder Machine 
Initials NurnhAr 

Date 
Tester 
.... ,., ...... 

9/07 AG MX-0 9/09 JS 

9/09 cs MX-08 9/09 JS 

9/09 cs MX-08 9/09 JS 

9/07 AG MX-0 9/09 JS 

9/09 AG MX-0 9/10 JS 

9107 AG MX-0 9/09 JS 

9/09 cs MX-08 9/09 JS 

9107 AG MX-0 9/09 JS 

9107 AG MX-0 9109 JS 

9/07 AG MX-0 9/10 JS 

9/09 cs MX-08 9/10 JS 

9/09 cs MX-08 9/10 JS 

9/09 cs MX-08 9/10 JS 

9/09 cs MX-08 9/10 JS 

9/09 cs MX-08 9/10 JS 

12/00- 'E.V.'R. 

Result Seam 
CP IF\ Number 

p 29/31/32 

p Panel31 

p Panel31 

p 29/30/31 

p Panel33 

p 31/33 

p Panel31 

p Panel31 

p 31/32/33 

p Panel35 

p 33/35 

p 33/34/35 

p 34135/37 

p Panel37 

p 35/37 

Repair 
Number 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

Locations I Comments 

46' ''T" 
......................................................... (2;";("2;")"''"'''"'""""''"""''"'"'""'""'"'""" 

138' Boot ......................................................... ("4-; .. x .. ~VT .................................................. .. 

404' Boot ......................................................... (4;")('4;·-j"""""'"""'"""""'"""'"""""'""'" 

355' DS -15 ........................................................ {2;";("4;"}"""""""""""""""'"""""""""'""' 

195' Boot ....................................................... (4;"j(";f)""""""'""'"'"'"""'"""'"'"""'""" 

75' Boot ......................................................... (4;")('4;"}""'"'""'"""""""'""""""'""'"""" 

40'"T' ......................................................... C2; .. x .. 2; .. f ................................................... .. 
110' Boot ........................................................ r:;v·.x .. ~vT .................................................... . 

376' ''T'' ..................................................... "('2·;··x:·2;"}"""""'"""""'"""""""""""""'""" 

226' Boot ........................................................ ("4';";('4;")"""'""""""""""""""'""'"'"'"""" 

Q.C. Initials: :E.:D.:ll. 



REPAIR LOG 

Project Name: American Chemical Project Location: 

Weld Data Vacuum Test Data 

Date 
Welder Machine 

Date 
Tester Result 

Initials Number Initials lP I Fl 

9/09 cs MX-08 9/10 JS p 

9/07 AG MX-0 9/10 JS p 

9/07 AG MX-0 9/10 JS p 

9/07 AG MX-0 9/09 JS p 

9/07 AG MX-0 9/09 JS p 

9/09 AG MX-0 9/09 JS p 

9/09 cs MX-08 9/09 JS p 

9/09 cs MX-08 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/09 cs MX-08 9/10 JS p 

12/00 - 'E.V. 'R. 

Page: 6 of: 1 o 

__ ....::G"""ric.:..;.ffic..:.:lth_,_, -'IN..;..__ Material Desa-iption: _ __:;:_60~M,;.;..i I..;..;H~. D;;..;... ;...;P ·;.;;:E..;..;. S.=.;m~o.;;..o:....:.th:...;...__ 

Seam 
Number 

Panel35 

35/36/37 

Panel36 

R 29/P10 

18/20 

24/26 

37/38 

37/38/39 

36/37/39 

Panel39 

39/41 

Panel41 

39/40/41 

Panel39 

Panel39 

Repair 
Number 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

Locations I Comments 

158' Boot ........................................................ (4;")('4;")"'"'"""'""""""'"""""''""""""'"" 

106' "r' ........................................................ '(2;";·2;")""""""""""""""""""""""""""" 

58' Boot ........................................................ {"4;")('4;")"'""""""""""""'"""""""'""""'"' 

Extrusion DS - 18 ........................................................ (2; .. ; .. 4; .. > ..................................................... .. 

358' ........................................................ (2';")('2;")"""""""""'"""'"""'"""""'""""" 

170' .................................. - ................... (2';")("2i")""""""""'"""""'"'"'""""""'"'"• 

404' OS -19 ........................................................ (2';")("4;"}""""""""""""""""""""""""""" 

242' ''T'' ....................................................... '(2';";("2i")"'"'''""'""""""""""'"""''"''"'''"'' 

114' ''T'' ......................................................... (2;")('2~")""'""""""'"""'''""""""''"""""'"' 

106' Boot ......................................................... (4'i")('4i")"'"'"""''""''""'""""""'"''"'••••""' 

25' OS- 20 ..................................................... T2·; .. x·4;·y ................................................... .. 

77' Boot 
••ooooooooO••oo•ooOOoo ooooo ooooooOO•oOO•oooooooooooooo{4i'')('4i")"''"00000000oooooooooooooooooooooooooOOooooooooooooOO 

150' ''T'' ........................................................ (2'i'')('2i")"'""""'''""'"''"""""""''"''"''"'"'" 

170' Boot ...................................................... {4';")('4;")'''""''""'"""""""""""""''""'••• .... • 

198' Boot ........................................................ 'i"4;··x"4i") .................................................... .. 

Q.C. Initials: :E.V.:R. 



!; 7-· ~ .OJ . ."i.,.. '. ·, •. ,;, i' ,-,; ,.,. '·- .·-. / v:J L.1 ,..__,.J\-1 ~-/·c • .... .--. _ , 'l 1\ t .. ··-· .. 

REPAIR LOG Page: 7 of: 1 o 

Project Name: American Chemical Project Location: __ ....::G;.;....;ri..;_;_ffi~th.:.L-;..:1 N-'--- Material Description: __ 6~0;....;M;.;.;.:.;....il ~H.:.;;:. D:...:..;. P;,_;·..=E.:._. S=.;m.:..:.o::....:o:..:;;th-'---

Weld Data Vacuum Test Data 

Date 
Welder Machine 

Date 
Tester 

Initials Number Initials 

9/09 cs MX-08 9/10 JS 

9/09 cs MX-08 9/10 JS 

9/09 cs MX-08 9/10 JS 

9/09 AG MX-0 9/10 JS 

9/09 AG MX-0 9/10 JS 

9/10 AG MX-0 9/10 JS 

9/10 AG MX-0 9/10 JS 

9/10 cs MX-08 9/10 JS 

9/10 cs MX-08 9/10 JS 

9/09 cs MX-08 9/10 JS 

9/09 cs MX-08 9/09 JS 

9/09 cs MX-08 9/09 JS 

9/10 cs MX-08 9/10 JS 

9/10 cs MX~08 9/10 JS 

9/10 AG MX-0 9/10 JS 

12100- 1:.V.:R. 

Result 
lP I Fl 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

Seam 
Number 

38/39/40 

38/40 

40/42/43 

40/41/42 

42/44/45 

Panel44 

Panel42 

42/44 

Panel42 

42/43/44 

43/44 

Panel44 

Panel44 

44/46 

Panel46 

Repair 
Number 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

Locations I Comments 

246'"T" ........................................................ ('2;")('2;}'''"'"'""'"'''"'"'"""""'"""'""'"'"' 

314' "T" ......................................................... (2·;·-x-2;1 .................................................... . 

162' ''T'' ........................................................ r2·;"X"2; .. f ................................................... .. 
22'"T" ......................................................... ("2;")(2;")'""""""""""""""""""'"'"""""'" 

90' Boot ........................................................ ("4;")('4;")"""""""'"""'"""""'""""'"'""""" 

148' Boot ........................................................ (4;"i('~f)""'"""'"""""""'"""'"'""""""""" 

210' Boot ........................................................ (4;·-x·4;")'""'""""'"""'""""""""""""""'"" 

258' Boot ........................................................ (~v><·4; .. , ..................................................... .. 

330' ''T'' ........................................................ (2;";('2;")""""""'""""""""""""""""""""" 
335' OS· 21 . ....................................................... (2';"i('~f)""""""'"""""'"""""'"'""""'"""" 

....................................... ~~.?.: .. ~.~-~-~ .. t9..!~~~2.~tL ................................. .. 
_{4' x4') 
315' Boot ........................................................ (4';")('4;")"""""""""'""""'"'"'""""'""'"""' 

242' Boot ......................................................... ("4';")('4;")""'""""""'"""""" __ , ................. . 

180' Boot 
........................................................ ("4';"~-4;")"'""""""""'""""""'""'"'""""""" 

Q.C. Initials: Z::.O.:R. 



REPAIR LOG Page: 8 of: 1 o 

Project Name:_--'-A=m"'"'e::..:..ri'-'-c=an~C=he=m=l;...;;.c=al'--- Project Location: __ G=rc..;.;.iffi=•t.:..;.:h -'IN~-Material Description: __ 6.;:;.;0;...;M:.;.:.:.:..ii.:...:H.:=.D:..:;.P:....:·-=E.:..... S=.:m.;.;.o.;:;.;o:..::th:..:--_ 

Weld Data Vacuum Test Data 

Date 
Welder Machine 
Initials Numb&r 

Date 
Tester Result 
lnl+laol<> IP /_Ft 

9/09 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 cs MX-08 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 cs MX-08 9/10 JS p 

9/10 cs MX-08 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

Seam 
Numb&r 

44/46 

Panel46 

44/45/46 

46/48 

Panel46 

46/48 

Panel48 

Panel46 

Panel48 

46/47/48 

47/48/50 

48/50 

Repair 
Number 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

Locations I Comments 

155' OS- 22 ........................................................ (2i";('2;··}"""""""'"'""" ............................ .. 

118' Boot .......................................... _._ ........ ("4;-;4;")" .................................................. .. 

108' Boot ......................................................... (4; .. i(4t)'""""""""'"""""'"'"'"" .... ,_ .. , .... 

175' OS- 23 ........................................................ ("2'i")('4;")'" ................................................... . 

217' Boot ........................................................ (~f')('4i")"'"'""""""""""'"""'"""""""" .. "' 

264' Boot ........................................................ T4;··x .. 4; .. ) ..................................................... . 
317' Boot ....................................................... r4·; .. ~·:;fy ................................................... .. 
354'"T" ........................................................ (2'i"i('2i~f"""""'""""'"'"""'""'"""' .......... .. 

315' OS- 24 ........................................................ (2;··~··4;·-j···· .. ················· .. ·············•·············· 
~------r---,_----+-----+-----~----r------+------+-------

136' "T" 
9/09 AG MX-0 9 I 10 JS p 48/49/50 118 ...................................................... (2;')(2;··} ...................................................... . 

9/10 AG MX-0 9/10 JS p Panel49 119 
136' Boot ........................................................ ("4;";4;I· .................................................... . 

9/09 AG MX-0 9/10 JS p 49/50/52 120 
136' ''T'' ........................................................ (2'i"~'2i .. ) ..................................................... . 

12100- X.V.'R. 

Q.C. Initials: :E.2J.7l. 



REPAIR LOG Page: 9 of: 1 o 

Project Name: American Chemical 
----~~~~~-----

Project Location: __ ....;;;G~riff;.;.;i.;;,;_th'"'--'-'-IN~_Material Description: __ 6.:;_0:...cM~il ..;..;H.;..;;.D;.;..P;.....;.=E.;.... S=m.;..;;.oo.;;;...;::....;th'-'---

Weld Data Vacuum Test Data 

Date 
Welder Machine 

Date 
Tester Result 

Initials Numbar lniti .. l.,. JP I Fl 

9/09 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 cs MX-08 9/10 JS p 

9/09 cs MX-08 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 cs MX-08 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/09 AG MX-0 9 I 09 JS p 

12/00 - '£. 'D. 'R. 

Seam 
Number 

50/51152 

Panel 51 

Panel 51 

Panel 50 

51153/54 

Panel 53 

51152/53 

52/53 

53/55 

53/54/55 

55/56/57 

56157/58 

56/58 

58/59 

R 50/P 24 

Repair 
Number 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

Locations I Comments 

152''T' 
····-··················································r2;··x-·2;·y······················································ 

181' Boot ························································r4;··x·4;··)···································· .. ················· 

234' Boot ·············································-·········<""4;··1<·4;··)······················-·····-·····-···-············ 

....................................... ~~Q.~.~~~~JM~nbgl~L ................................ . 
(B'xB') 
138' ''T'' ....................................................... (2;··;c·2;·y"················-·························· .. ····· 

30' DS- 25 ........................................................ <"":z;··x·4;··) ..................................................... .. 

130' OS- 26 
························································(''2·;··;c·4·;·5············-·······································-

286''T' ........................................................ T2·;··;c·2;·y-····················································· 

56'"r' ....................... ······························L2·;··;a;··r··············································· .. ·· 

14''T' ......................................................... (2·;··;a;··> ...................................................... . 

50' DS- 27 ....................................................... T:z;··x··4;·s-··········· ........................................ . 

Extrusion DS - 29 ........................................................ (2·;·;;·4;··,-····-····· .. ············-························· 

Q.C. Initials: :E.V.:R.. 



REPAIR LOG Page: 10 of: 10 

Project Name: _ __:.A...:::m:.:..:.::.:en~· c:::a:=..:n~C::.!h~e:!!m.::.:lc:::!a~l __ Project Location: __ ..::G:.:...:ri~ffi:..:.:lth..:J....:.:IN.:..__Material Description: __ 6:::..:0;:..;M:..:.:.:..:...ii.:...:H.:.:.D::.:.;.P:....:·:.:E,:,;. S::..:m.!!:o::.::o::.::th:..:___ 

Weld Data Vacuum Test Data 

Date 
Welder Machine 

Date 
Tester Result ........... Numbar .. . IP I 1=\ IOIIIaiS 

9/09 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/09 AG MX-0 9/10 JS p 

9/09 cs MX-08 9/09 JS p 

9/09 cs MX-08 9/09 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 AG MX-0 9/10 JS p 

9/10 cs MX-08 9/10 JS p 

12/00- 'E.'D.'R.. 

Seam 
t.hunhar 

R 76/P 35 

39/41 

41/42 

Panel61 

59/60 

53/55 

53/55 

46/48 

35/36 

18/20 

16/17 

Panel 53 

55/56 

Panel61 

R 50/P 24 

Repair 
Number 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

Locations I Comments 

115' ......................................................... ("2;")('2i")"'"""""""""'""'"""""""""""""" 

6' Anchor Trench ......................................................... (''2.;"~''3i")'""""''"'"""""""""""'"""""'"""' 

.................. ~.' ... AQ~.t!Qr.Ir.~.Q~b ... 7 ... f.J~~.r. .. 9P.!!9..~.!?~! ............... . 
( 3' X 3') 

6' Anchor Trench ........................................................ (''2';')("3i'')'"""'"""""""""'"""""""''""'""'-

6' Anchor Trench ........................................................ '("2:-·;c"3i")""'"""'""'"""'"""""""'"""""""' 

6' Anchor Trench ........................................................ r2:"x"3i"f ................................................... . 

6' Anchor Trench ........................................................ '("2i")("3i")""""""""""'"""""'"'"""""""'"'" 

4' Anchor Trench - EW 20C Power Boot ....................................................... ("3i'";("3~--)"""'""'"'""'"'"""-"""""""'"" 

220'AnchorTrench ......................................................... {"2i")("3i")"""'"""""'""''""""""""'""""""' 

25' ........................................................ ("2'i')(2i")""'""""""'"""""""'""""'"""'"""' 

................................................... ~r-2: .. ~-~~~P. ................................................ .. 
Q.C. Initials: Z::O.:Jl. 



• Trial Weld Log 



TRIAL WELD LOG Page._· __ _ of: 2 =-----=--
Project Name: American Chemical Project Location: Griffith IN ___ ____;;;.;..;..;.;~~---Material Description: __ 6;..;;0;...:;M;;;.:I.:...I L=·=L.=D=.P....;..E=.'-----

Extrusion Welds Fusion Welds 
Date I Ambient Sea mer Machine 
Time Temp, Initials Number 

Barrel Preheat Wedge Speed 
Temp. Temp. Temp, Setting 

Peel Values Shear Values 
Lbs. /Inch Lbs. /Inch 

(PI F) 

9/05 
70 MS c -1 ····································-· 

08.00h 
N/A N/A 750 4.5 .J.Q.?.!.t9§ ..... ~ .. ~.1?.!.1J .. ~ ....... ~ .. 9.1?.!.1.9~ ........ J .. ~I?. .............. J.4.? ................ 1?1?. ...... . 

111/114 1 07/112 133 118 
p 

9/05 
70 MSO C-4 

OB.OOh 
N/A N/A 750 4.5 .J.Q.~!.t.1.1?. .... .tQ§!.U.Q ....... 19Q!JQ§. .......... .1.~? ............... J~.~ ............. J.?.~ ..... . 

111/114 114/114 132 131 
p 

9/05 85 MS c -1 •••••••••·•-•••••••''''''''''"'''''' 

12.40h 
N/A N/A 750 4.5 ..... ~!.~ ........... ~~~~~ ...... ........ ~9!.~7. ........... ...1.9? .................. W ................ .Jb~ ....... . 

95/97 1 02/1 02 93 1 05 
p 

9/05 
85 MSO C-4 .............................. -...... 

12.45h 
N/A N/A 750 5.0 ...... ~§!.~n ........... ~.!!.~~-···· ....... ~.9.!.~.3....... . ......... ~~ ................... §§. .................. ~L .... . 

91/94 86/99 90 95 
p 

9/06 
65 MS c -1 ...................................... 

07.40h 
N/A N/A 750 4.6 

1071118 103/111 100/103 102 138 131 . ..................................................................................................................................... ···················•····· 
1001104 100/108 129 129 

p 

9/06 
65 MSO C-4 ...................................... 

07.42h 
N/A N/A 750 4.6 .... ~WJ9..1 .... J.~!.:!.Jt .J.Q.~r.t~.:!. ........ J.?.§L ............ .1.~? ................. 1?.~ ...... . 

105/1"16 102/106 126 130 
p 

9/06 65 AG MX-0 ...................................... 
07.40h 

300 270 N/A N/A .......... ~?.. ................ ..1.9.? .................... 1.91?. ............... ...1.9.§ ................ 1.1.9. ............. ..:!..1.?. ...... . 
105 114 124 130 

p 

9/06 
85 MS c -1 ...................................... 

12.55h 
N/A N/A 750 4.5 ..... ~w~~L .. ....... ~~~~~ .............. ~~~.~~······ .......... ~.~········· ........... ~?. ................... ~?.. ....... . 

90/91 87/89 98 99 
p 

9/06 
85 MSO C-4 ...................................... 

12.47h 
N/A N/A 750 4.5 ..... ~.?.!.§.~ .... ....... ~?.!~9. .............. ~§!.~?. ...... ··········~·~········· ........... ~~········· .......... ~~ ........ . 

90/91 87/89 94 99 
p 

9/06 
85 AG MX-0 ...................................... 

12.40h ~00 270 N/A N/A .......... ~!?. .................... §.~ ..................... .1.9.4 ............... ...19?. ................ ~ .. ~ .. ~ ............. JQ?. ...... . 
94 110 109 111 

p 

9/07 
75 MS c -1 ...................................... 

07.40h 
N/A N/A 750 4.5 

111/114 105/109 113/119 129 131 1223 .. 1 .. 1."411 .. 1"5" ................................. 1.1"511'1 .. 5"" ......... 1.34······· ·········1·34······· ··-·-···-············· p 

9/07 
75 MSO C-4 

07.45h 
N/A N/A 750 4.5 .J.Q§t.1..?.~ .. JJ4!J..t!. .... JJ..YJ.?.?. ........ J .. ?.I?. ............... .J.~J ................ .1..~~······· 

118/126 112/125 129 131 
p 

9/07 
75 AG MX-0 

07.50h 
300 270 N/A N/A ........ 1.9.1. ................. 1.9.4 .................. J..Q~......... . ........ ~ .. ~? ................ .1.~.~······· ......... !.~:! ....... . 

101 108 134 140 
p 

9/07 
75 MSO C-4 ...................................... 

09.45h 
N/A N/A 750 4.5 

84/103 91/91 99/1 04 97 101 101 . ........................................................................................................... ······················-·· ············-·········· 
96/1 03 94/1 02 1 07 1 08 

p 

9/07 
90 MS c -1 ...................................... 

12.50h 
N/A N/A 750 4.5 

101/102 90/100 94/107 96 98 100 .. .................................. -........................................................................................................................ . 
99/99 1 00/1 04 1 05 1 07 

p 

12/00 - 'E.TJ. 'R.. 

Q. C. Initials_: ---':E.;:__._:D._.:R. __ _ 



~~~~~~~~~ 
TRIAL WELD LOG 

MID- AMERICA LINING Co. 

Page.:_· ---=2=---_ of: 2 =----=--

Project Name:._~Am..:;..:.;.e~n.;..:;·cc::;;a;.;.n ....;:;C.:;.:h.:::.:em=ic~al;.___ Project Location: ------=G::.:.r..:.:.;iffi;.:.:lth:...:..L..,;;IN=-=-----Material Description: _ ___;6;;.;:0;...:.M:.:.:i.:....;l L=·=L';..:;;D=.P....:.;.E.~----

Extrusion Welds FUSIOn Welds 
Date/ Ambient Seamer Machine Barrel Preheat Wedge Speed 
Time Temp. Initials Number Temp. Temp. Temp. Setting 

Peel Values Shear Values 
Lbs. /Inch Lbs. /Inch 

(PI F) 

9/07 90 MSO C-4 N/A N/A 750 4.5 ....................................... 
12.55h 

. ... ~~!..~ .. 9.9.. .. ....... ~?.~~~······ .. J . .9.§!.~.9.? ............ ~ .. 9.?. ............... .J.9..~ ....... ,_ .. J..t? ...... . 
103/104 106/112 104 105 

p 

9/07 
90 MSO MX-0 300 220 N/A N/A 

13.00h 
...... .J .. U .............. ...1.1..1 .................... t~.?. ................ ..1.9.~ .............. J.9..~ ............. J.tL .... . 

100 114 117 119 
p 

9/09 
80 AG MX-0 300 260 N/A N/A ............ _.,, ..................... 

07.30h 
.......... ~~ .................... ~.~ .................... .1..9.9.. .............. JJ.?. ................ JJ.?. .............. ..1 .. 1JL .. . 

100 102 120 121 
p 

9/09 
80 cs MX-08 270 275 N/A N/A ...................................... 

07.40h 
...... ...1.99.. ............... JQ? .................. .1.9..~ ................ J .. E ................ 1.1~ ............... JJ~ ..... . 

101 105 119 120 
p 

9/09 
100 AG MX-0 300 260 N/A N/A .......... _,_,,, .. ,,._,,, ...... 

12.20h 
85 89 88 105 105 106 ..................... ,_.. ............................ ............................ .. ..................... _ .......... -....................... -... -.. -.... . 
87 91 104 107 

p 

9/09 
100 cs MX-08 270 215 N/A N/A ······--···········"········-···· 

12.30h 
85 86 87 99 100 101 

,_ ......... -... ~ .. ,,_ ......................................................................................................... -.......................... .. 
88 89 103 104 

p 

9/10 75 cs MX-08 270 215 N/A N/A ······································ 
07.25h 

........ 1..1§ ................. 1.?.?. ................. ...1.1 .. 1 ................. J..~ ................ J;?..~ .............. .1..~?. ..... .. 
114 128 133 135 

p 

9/10 
75 AG MX-0 300 260 N/A N/A ...................................... 

07.25h 
........ 1.9.9. ................. 1.9.? ........ ······-···-~-~·········· ....... J.9.?. ........... -... 1.t?. .............. ..1..9.?. ..... . 

96 98 120 127 
p 

9/10 
95 AG MX-0 300 260 N/A N/A ...................................... 

12.15h 
.......... ~~ .................... ~.!. ...................... ~.t ......... ··-···-g?. ................... ~?. ................... §!~ ....... .. 

90 92 94 95 
p 

9/10 
95 cs MX-08 ~70 215 N/A N/A '""''''"'''''''''"''''''"''""''' 

12.09h 
......... §?. .................... ~.~ ...................... ~.?.. .................... !i!.Q .................... ~t ................. .§!?. ....... .. 

84 86 91 92 
p 

...................................... 

12/00- '.E.V.'R.. 

Q.C.Initials_: __ :E._._JJ......:.:Jl. __ _ 



• Quality Control (QC) Daily Field Report 



Date: 9/4/02 

Day#=----------~---------

QC ID: _______ -=E=.D::..:..:.R..:..:·------

Sq. Ft. 60 Mil Liner 

Sq. Ft. N/A Mil Liner 

Linear Feet Seamed: 

Linear Feet Reconstructed: 

Percentage Detailed Today 
Percentage Air-Tested Today 
Percentage V-Boxed Today 

Other: 

Other: 

Other: 

Other: 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 

N/A 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 
Smooth 

0 
0 
0 

Type 
PVC N/A 
Geonet NJA 
Geocomposite NJA 
Gee-Synthetic Clay Liner (GCL) 150' NJA 
Gee-Synthetic Clay Liner (GCL) 230' NJA 

% 
% 
% 

Failure Rate = 
Initial Failures 
Initial Samples 

#Today 
Initial Destruct Samples 0 

MID- AMERICA LINING Co. 
QC Daily Field Report 

Project Name: _____ ____:Am;..::.;..:~en:..:.·ca=n;....:C::..:h..:..:e:..:.:m;.;;.ica=I-=S-=e.:..:rv:..:.ice=s---
Project Number: ______________ N:..:./;;..'A.:.._ ________ _ 

Client;.._ ______________ ____:E=..:.-=C.;..:..I.:..... ------------
Location: Griffith IN 
Ambient Temperature Range: 70 To __ _..::.8.::...5 _ 

Installed Today 

N/A 
N/A 
N/A 

0 

N/A 
N/A 
NJA 
NJA 

N/A 
N/A 
NIA 

0 

N/A 
N/A 
N/A 

0 

Total To Date 
Total To Date 
Total To Date 

Installed Today 
N/A 
N/A 
N/A 
N/A 
N/A 

X 100 

o/o Today 

Installed To Date: 

N/A 
N/A 
N/A 

0 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

0 

N/A 
N/A 
N/A 

0 

0 o/o 
0 % 
0 % 

Installed To Date 
N/A 
N/A 
N/A 
N/A 
N/A 

#To Date 
0 

%To Date 

Initial Destruct Failures 
Tracked Destructive Samples 

0 0 0 -------"'--------···-······- -----"----·············-·-···----'---- 0 
0 0 

Comments: Set - U ______________________________ ____;~--=L-----------------------------------



Date: 9/5/02 

Day#: __________ ~2~---------

QC ID: ____ ...:::E.;..::;.D...;.;.R...;.;. ___ _ 

Sq. Ft._--=s.;o.o __ Mil Liner 

Sq. Ft. __ N;...:;/;.;..A __ Mil Liner 

Linear Feet Seamed: 

Linear Feet Reconstructed: 

Percentage Detailed Today 
Percentage Air-Tested Today 
Percentage V-Boxed Today 

Other 

Other 

Other: 

Other: 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 

NIA 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 
Smooth 

0 
100 

0 

Type 
PVC WA 
Geonet N/A 
Geocomposite N/A 
Gee-Synthetic Clay Liner (GCL) 150' N/A 
Gao-Synthetic Clay Liner (GCL) 230' N/A 

% 
% 
% 

Failure Rate = 
lnttlal Failures 
Initial Samples 

#Today 
Initial Destruct Samples 8 

MID- AMERICA LINING Co .. 
QC Dally Field Report 

Project Name: -----=A-=m~en:.:.:·ca=n:....:C:..:h~e:..:.;m:..:.:.i=ca::.:.I-=S:..:e::..:rv:.:.:ice=s--
~~ectNumbar. _____ ~~-W~A~------
Client:...-_______ __;E::..:.·.=C.:.;..I.:...-______ _ 

Location:::-----=--..;:;;G;.;..riffi~th~IN;...;..__-=--~--
Ambient Temperature Range: __ ....;.7..;:;;0 ___ To __ __::.85=---

Installed Today 

N/A 
N/A 
N/A 

96,660 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

4 021 

N/A 
N/A 
N/A 

0 

Total To Date 
Total To Date 
Total To Date 

Installed Tod~y 
N/A 
N/A 
N/A 
N/A 
N/A 

X 100 

%Today 

Installed To Date: 

N/A 
NiA 
N/A 

96,660 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

4021 

N/A 
N/A 
N/A 

0 

0 % 
100 % 

0 % 

Installed To Date 
N/A 
N/A 
N/A 
N/A 
N/A 

#To Date 
8 

%To Date 

Initial Destruct Failures 
Tracked Destructive Samples 

0 0 0 -----=----········-··············---=--··············-···-·---...;;._-- 0 
0 0 

Comments:. ________________ .=D.;o.epc:.:l~oyL.:e::.:d:...:.A..::.r-=.o.=;un:..:..:d:...S=-e:::..v:...:e:..:..;ra::..:.I-=B::.:o-=.o~ts:........ ________ _ 



Date: 9/6/02 

Day#: __________ ~3~---------

QC ID: ____ -=E::..=.D:...:..:.R...;.:c· ___ _ 

Sq. Ft. 60 Mil Liner 

Sq. Ft. N/A Mil Liner 

Linear Feet Seamed: 

Linear Feet Reconstructed: 

Percentage Detailed Today 
Percentage Air-Tested Today 
Percentage V-Boxed Today 

Other. 

Other. 

Other: 

Other. 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 

N/A 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 
Smooth 

40 
100 
0 

Type 
PVC N/A 
Geonet NIA 
Geocomposite N/A 
Gee-Synthetic Clay Liner (GCL) 150' N/A 
Gee-Synthetic Clay Liner (GCL) 230' N/A 

% 
% 
% 

Failure Rate = 
Initial Failures 
Initial Samples 

MID- AMERICA LINING Co, 
QC Daily Field Report 

Project Name: _____ ___;Am...::..:..;.:;.;en;..:..;·ca=:..;n~C~h.:..:e:.:..:m..:.:;ica==-1-=S-=e:....:rv;..:..;ice=s--
Project Number. ------=--::-:-....:N~/~A~-----
Ciient;_: ---------'E=.;.-=C:.:..:.I.:..... -------
Location:. _______ ..:::G::.:.riffi=th~IN;..:._ _____ _ 
Ambient Temperature Range: __ ..;...7.::-0 ___ To _ _.:;.85;::.__ 

Installed Today Installed To Date: 

NIA N/A 
N/A N/A 
N/A N/A 

93,645 190,305 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 

4 546 8 567 

N/A N/A 
N/A N/A 
N/A N/A 
0 0 

Total To Date 0 % 
Total To Date 100 % 
Total To Date 0 % 

Installed Todc:tv Installed To Date 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

X 100 

#Today %Today #To Date %To Date 
Initial Destruct Samples 
Initial Destruct Failures 
Tracked Destructive Samples 

10 18 
0 0 0 -----=;....__---·····--·-········-· _ _.:;. __ ·····-·············-·--...::........ __ 0 
0 0 

Comments: ________________ ::.De:::.~P:.:.Io::.y~e:.::d:..:.A..::.r.:::.ou::.:n..:.:d:....:S::.e::;.;v:..::e:.:..:ra:.:.I-=::B:..::o.=ot.:::s~&=-=-Stru.:....=..:ct::.:.u::.:r-=e.:::.s ____ _ 

QC Print Name: ____ __!..!R.::::o:::.:be~rt.l::s~o:!.!n~. E~n~·c::.... . ..=D:..:.... ___ Signature C:.. c:::;;;;;;,--;fJ./1.~ Date: 9/6/02 



Date: ____ ..;:;9...;../...;..7..;_/..:::02=-----

Day#: ______ 4..:....... ____ _ 

QC ID: ____ -=E:.:..:.D:;..:.;.R:..:.:·:.__ __ _ 

Sq. Ft 60 Mil Uner 

Sq.Ft N/A Mil Liner 

Linear Feet Seamed: 

Linear Feet Reconstructed: 

Percentage Detailed Today 
Percentage Air-Tested Today 
Percentage V-Boxed Today 

Other. 

Other. 

Other. 

Other. 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 

NIA 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 
Smooth 

20 
100 
0 

Type 
PVC N/A 
Geonet N/A 
Geocomposite N/A 
Gao-Synthetic Clay Liner {GCL) 150' N/A 
Gao-Synthetic Clay Liner {GCL) 230' N/A 

% 
% 
% 

Failure Rate = 
Initial Failures 
Initial Samples 

MID· AMERICA LINING Co. 
QC Daily Field Report 

E . -* 

Project Name: -----'-Am.;;;..;.;..;;e"'"'ri;..;;.ca;;;.;n..;..C.=.;.he;;.;.m.;.;.;i;..;;.ca"""I..;;S;.,;;e"'"'rv"'"'ice=s--
Project Number. --------'-'N::.:./A...:...... ____ _ 

Cflent~--------E=·~C~.I~·-------
Loamon:.~------~G~r~ir.;.;.;fiU~I~I-'-'N~~~---
Ambient Temperature Range: __ 7.:..:0=---__ To_---:;90=--._ 

Installed Today Installed To Date: 

N/A N/A 
NIA N/A 
N/A N/A 

B5647 275 952 

NIA N/A 
NIA N/A 
NIA NIA 
N/A N/A 

NIA N/A 
NIA N/A 
NIA N/A 

4 705 13272 

N/A N/A 
NIA NIA 
N/A NIA 
0 0 

Total To Date 50 % 
Total To Date 100 % 
Total To Date 0 % 

Installed Tod~y Installed To Date 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

X 100 

%Today #Today # To Date %To Date 
Initial Destruct Samples 
Initial Destruct Failures 
Tracked Destructive Samples 

12 30 
0 0 0 ----=-----·-·-··-·-----:; _________ . __ ..::.._ __ 0 
0 0 

Comments: _______________ _;D;;;...e'""p""'lo"'y..:;;.ed~Aro.;..;;...;;.u"""'nd..;;...;;:;.S..;..ev"'"'e;..;..ra.;;.;I..;;B;.....o_ot"'-s_&_S.;;..tru;;...;....;ct;..;.;uc...r.;;..es;;...._ ___ _ 



Date: ____ ....::9:....:/....::9:....:/....::0::::2~---

Day#: ______ s~-----

QC ID: ____ -=E:.:..:.D;.:.:.R..:..:· ___ _ 

Sq. Ft. 60 Mil Uner 

Sq. Ft. N/A Mil Liner 

Linear Feet Seamed: 

Linear Feet Reconstructed: 

Percentage Detailed Today 
Percentage Air-Tested Today 
Percentage V-Boxed Today 

Other. 

Other. 

Other. 

Other. 

Prima:-y 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 

N/A 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 
Smooth 

25 
0 

50 

Type 
PVC N/A 
Goo~ ~ 

Geocomposite N/A 
Gao-Synthetic Clay Liner (GCL) 150' N/A 
Gao-Synthetic Clay Liner (GCL) 230' N/A 

% 
% 
% 

Failure Rate = 
Initial Failures 
Initial Samples 

MID- AMERICA LINING Co. 
QC Daily Field Report 

Project Name: ------'-Am~e;.;.;ri..;;;.ca;;;.;n.;...C;;:;.h;.;.;e;.;.m;..;.;i..:;.;ca;:.;.I-=S;.;;e.:....;rv..;.;ice=s--
Project Number. _______ ..:.;N::..:;/A....:...-____ _ 

Client: E.C.I. 
~------~~~~--------

Location.'-· -------'G~riffi;.;.; . .:.:.;th::..:..L..;I..;.;N~------
Ambient Temperature Range: _ __;7;...;;0 ___ To __ 1.;...;0'""'0-

Installed Today Installed To Date: 

N/A N/A 
N/A N/A 
N/A N/A 

0 275,952 

N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 

0 13 272 

N/A N/A 
N/A N/A 
N/A N/A 

0 0 

Total To Date 75 o/a 
Total To Date 100 o/a 
Total To Date 50 o/a 

Installed Tod~y Installed To Date 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

X 100 

%Today #Today #To Date %To Date 
Initial Destruct Samples 0 30 
Initial Destruct Failures 
Tracked Destructive Samples 

0 0 0 -----"---····--··············· _ __;;. __ ·-·-··-········-·---....::....._ __ 0 
0 0 

Comments: Detailed & V-Boxed 
---------------~~~~~~=--'-------------

QC Print Name: ____ ....:.R..:.:O::.:b~e::..:rt::::.:so:<!.n~E~ric~D::..:.·--- ate: 9/9/02 



E . ~·&-

Date: 9/10/02 

Day~-----------6~---------

QC ID: ____ ...;;;;E=.D;..;.;.R..:..:·----

Sq. Ft. 60 Mil Liner 

Sq. Ft. N/A Mil Uner 

Linear Feet Seamed: 

Linear Feet Reconstructed: 

Percentage Detailed Today 
Percentage Air-Tested Today 
Percentage V-Boxed Today 

Other: 

Other: 

Other: 

Other: 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 

N/A 

Primary 
Secondary 
Textured 
Smooth 

Primary 
Secondary 
Textured 
Smooth 

25 
0 

50 

Type 
PVC NJA 
Geonet N/A 
Geocomposite N/A 
Geo-Synthetic Clay Liner {GCL) 150' N/A 
Gee-Synthetic Clay Uner {GCL) 230' N/A 

% 
% 
% 

Failure Rate = 
Initial Failures 

Initial Destruct Samples 
Initial Destruct Failures 
Tracked Destructive Samples 

Initial Samples 
#Today 

0 
0 
0 

MID- AMERICA LINING Co. 
QC Daily Field Report 

e 

Project Name: --------'-Am~e""'n;.;;;· ca..;;;;n~C.;..:.he""m.;..;.;i;=.ca:.:I-=S:..=e;;..;rv:...:.;ice=s---
Project Number. ______________ ...:...N;:.;/A-=-----------
Ciient E.C.I. 

Locati;_on-:.~~~~~~~~~~~~~~G~riffith~· :::::12N:~~~~~~~~~~~-
Ambient Temperature Range:_--:7:..:0;__ __ To ___ 1.;...;00~-

Installed Today Installed To Date: 

N/A N/A 
N/A N/A 
N/A N/A 
0 275,952 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 

0 13,272 

N/A N/A 
N/A N/A 
N/A N/A 

0 0 

Total To Date 100 % 
Total To Date 100 % 
Total To Date 100 % 

Installed Today Installed To Date 
NIA N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 

X 100 

%Today #To Date %To Date 
30 

0 0 0 
. -··-·······-··-· 

0 

Comments: Detailed & V-Boxed 
------------------------------~~~~;_..;;;;~=--------------------------



• Certificate of Acceptance for Installed FML 



• 

• 

• 

Acceptance For Work As Completed 

Date: Sept. 11,2002 Type: 0Partial D Substantial (K]Final 

Project Name: American Chemical Service Project Location: _____ G=.:.riffit;.:.:.:;.h.:l...:.:IN-'------

Billing lnfonnation: 
Owners Representative.;._: ---------..;:E'-. C;:;.;·..;.;.I.~/~M'-W;...;..;....H'-------------

Owner..;._·-----------------------------------------

Description Of Lined Area: ________ __:.P...::a;.:..n::..=e.:..=ls'-1;_-_6:;..1.;.__ __________________ _ 

Material Type: 60 Mil L.L.D.P.E. Smooth Total rp: 275 952 

Material Type: Total rp: 
Material Type: Total rp: 
Material Type: Total rp: 

The undersigned, as owner or authorized representative for the owner, states that he has 
inspected the above described project and has found it completed in accordance with 
plans and specifications of the project. 

Comments::._____::3:...:M=an~h..:.;:O:..:.;Ie::.::s;....-...::2~P~erf:.:..:o::.:.ra.=t=ed=..:C::.:.Ie:::;:a:::.n.:=o:..:u=ts;....-_1;_;_Fi:.:b.::.ero=p=-tic=-=B.::.oo:::.:t:..__ __________ _ 
1 EW 20 C Power Conduit Boot - 48 Evaporation Extraction Boots 
1 - Power Conduit @ Pump House - 1 Power Supply @ Manhole Boot 

MAL Representative:. ___ _...;,R"'"'"o;..;bert;.;:;.;..;;;;.so""'n"",-=E;.;..n~·c._, ;:;.D.;._. __ _ 

Signature:. ____ c-.....;:=C:::o..:=~~=-;z~"-d14~~L~~--::::? __ 
Title: Field QC 

~------~~~~-------

Owner I Representative: Palmer Stve 

Signature: ~ (l ~ 
Title"'-: __ c....S=-:it.;..;:e;_S=-u~p;:;.;e~ri;.:..;n.;;..:;te;.;..n;.::d.::.en:..;.;t'-----

CQA Engineer. ______________ _ 
Title"'-:-------------

Signature_· -----------------



APPENDIXG 

Chemical Analytical Testing of Borrow Source Material (First Environmental) 
• Merrillville Source Sample 



• Merrillville Source Sample 
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MEMORANDUM 

<liD !Y!~Ett1SONHARZA 

To: Daryl Streed 

From: Jon Pohl 

Subject: Off Site Root Zone Material Acceptance 

-] c} 1) iJ. ")fll.l'' 
. . ·.U- L 

27755 Diehl Road, Suite 300 
Warrenville, ll.. 60555 
Tel: (630)836-8900 
Fax: (630)836-8959 

Date: September 30, 2002 

Upon review of the ECI Off-Site Root Zone Material submittals and the ECI Imported Soil 
Certification Letter (dated September 9, 2002), the material is acceptable for use as the root 
zone material for the Final Cover in the Off-Site Are~ of the ACS NPL Site. The only issues 
of note on this material are as fo1lows: 

1. The arsenic result (6.8 mg/kg) exceeds the U.S. EPA Region IX screening criteria of 2.7 
mg/kg. However, this arsenic result is within the regional background concentration 
range (1.1 to 24 mglkg) established by a 1994 IEPA study. 

2. The reporting limits for several semi-volatile compounds (noted on Table 1) exceed 
either the Region IX PRO or the IDEM RISC Default screening value. This is due to the 
fact that the instrumentation at the laboratory used could not achieve these levels. 
However, the results for these compounds are "non-detect" at the instrument detection 
limit, so that the material is found to be acceptable. 

Attachments 

Cc: Todd Lewis, MWH 
Rob Adams, MWH 

J:\209\0601 ACS\0119 Final Off-SiteCover\Off Site Mat! Acceptdoc 



8156364304 ECI PAGE 81/Eil 

EarlrDIUDeDtal Canttacto11 Df 1/llllo&, Inc. 

September 9, 2002 

._ ........ ,. .............................................................................................. . 

E ronmemal 
ll..n~diallon 

CO'IIrading 
l lllng 

~ 0 Nim1l 
f d 

LDves Park 
l!!inois 61111 

PO. Box 2071 

•.... tois 61130 

-. ~.,...4726 
fax 815.65t~736 

Todd Lewis 
MWH Americas, Inc. 
27755 Diehl Rd, Suite 300 
Warrenville, IL 60555 

RE: Imported Soli Certification 
Off-Site Containment Area Engineered Cover 
Arnertcan Qlemical Service, Inc. (ACS) 
National Priority List (NPL) Site 
420 SOuth Colfax Avenue, Griffith, Indiana 

Dear Mr. Lewis: 

This letter will serve as certification that all imported material will meet 
MWH's spedficatlons. If you have any questions please mntact me. 

Sincere\y, 

ENVIRONMENTAL CONTRACTORS OF IWNOIS, INC. 

~i~jJ 
Vice President 

DLS:Iw 

A William tllarlu Comp•"Y 



U7 t ltltluu.: l::>: U!! .t:•.u. uau 7H uaa f''U{~T r:NV ll<UNMENTAL LABS -+ ECI 

-.-

- ----- First 
i! Environmental 

Laboratories, Inc. 

""001 

1600ShoreRoad • Napervillc,Dlinois 60563 • Phonc(630) 778-1200 • Fax{630)778-1233 
IEPA Certification #100292 

July 26, 2002 

MT. Randy Price 
ENVIRONMENTAL CONTRACTORS OF ILLINOIS 
5290 Nimtz Road 
Loves Park, IL 61111 

Project ID: ACS Superfund Site 
First Environmental File ID: 63491-92 
Date Received: July 19, 2002 

Dear Mr. Price: 

The above Tefcrenced samples were analyzed as directed on the enclosed chain of custody 
record. 

All analyses were performed in accordance with methods from the USEPA publication, 
Test Methods for Evaluating Solid Wa:n~. Physical/Chemical Methods. SW-846, 3rt! 
Edition, December, 1996. The specific method references are listed on the Analytical 
Report. 

Results have been expressed on a <dry weight basis per method protocol. 

All analyses were performed within established holding times, and all Quality Control 
criteria as outlined in the methods have been met. QAJQC documentation and raw data 
will remain on file for future reference. 

I thank you foT the opportunity to be of service to you and look forward to working with 
you again in the future. Should you have any questions regarding any of the enclosed 
analytical data or need additional ibfonnation, please contact me at 630-778-1200. 

~;~~ 
Stan Zaworski 
Project Manager 



0712612002 15:09 FAI 630 778 1233 FIRST ENVIRONMENTAL LABS -+ ECI ""002 

Client: 
Project ID: 
Sample Number: 
Sample Description; 
Lab File ID: 

Analyte 

Cyanide 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
l>otassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

First 
Environmental 
Laboratories, Inc. 
1600ShorcRoad • Naperville,illinois60563 • Phone(630)778-1200 • Fax(630)778-1233 
IEPA Certification #100292 

Analytical Report 

ENVIRONMENTAL CONTRACTORS OF n.., INC. 
ACS Superfund Site; P.O. #15506 Date Received: 
63491 Date Taken: 
V & H Yard Time Taken: 
63491-92 Date Reported: 

Result Units Date Analyzed 

<0.10 mglkg 07/26/02 
14,500 mg/kg 07/26/02 
<1.0 mg/kg 07/26/02 

6.8 mglkg 07/26/02 
104 mg/kg 07/26/02 

0.6 mglkg 07/26/02 
<0.1 mglkg 07/26/02 

5,220 mg/kg 07/26/02 

20.1 mg/kg 07/26/02 
9.1 mg/kg 07/26/02 
13.4 mg/lcg 07/26/02 

21,000 mg/kg 07/26/02 
21.1 mglkg 07/26/02 

4,540 mglkg 07/26/02 
464 mglkg 07/26/02 

<:0.05 mg/kg 07/24/02 
19.1 mg/k:g 07/26/02 

1,910 mglkg 07/26/02 
1.0 mg/kg 07/26/02 

<0.1 mg/kg 07/26/02 
168 m.glkg 07/26/02 

<1.0 mg!kg 07/26/02 

25.8 mglkg 07/26/02 
63.2 mg/kg 07/26/02 

07/19/02 
07/18/02 

1 pm 
07/26/02 

Method 

90\0B/9014 
3050B/6010.8 
3050B/6010B 
3050B/6010B 
3050B/6010B 
3050B/6010B 
3050B/601 OB 
3050B/6010B 
3050B/6010B 
3050B/60IOB 
3050B/601 OB 
3050B/60IOB 
3050B/60IOB 
3050B/6010B 
3050B/601 OB 

7470A 
3050B/6010B 
3050B/6010B 
3050B/601 OB 
3050B/601 OB 
3050B/6010B 
3050B/60IOB 
3050B/6010B 
3050B/60IOB 



07126/2002 15:10 FAX 630 778 1233 FIRST ENVIRONMENTAL LABS 4 ECI 

First 
Environmental 

(j%1003 

• Laboratories, Inc. 
1600 Shore Road • Naperville, Dlinois 60563 • Phone (630) 778-UOO • Fax (630) 778-1233 
IEPA Certification #100292 

Analytical Report 

ENVIRONMENTAL CONTRACTORS OF IT..., INC. Client 
Project ill: ACS Superfund Site~ P.O. #15506 Date Received: 

63491 Date Taken: Sample Number: 
V & H Yard Time Taken: 
63491-92 Date Reported: 

Sample Description: 
Lab File ID: 

Analyte 

Solids, Total 

Volatile Organic Compounds Method 8260B 
Analysis Date: 07!25/W. 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromometbane 
2-Butanone 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Cblorodibromometh.ane 
Chloroethane 
Chloroform 
Chloromethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, t -Dichloroethene 
cis-1 ,2-Dichloroethene 
trans-1,2-Dichloroethene 
1 ,2-Dichloropro pane 
cis-1,3~Dichloropropene 
trans-1 ,3-Dic:hloropropene 
Ethyl benzene 
2-Hexanone 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1 ,2,2-Tetrachloroethane 
Tctrachloroethene 
Toluene 
1,1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 

Result 

97.63 

< 10.0 
< 5.0 
< 5.0 
< 5.0 
< 10.0 
< 10.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 10.0 
< 5.0 
< 10.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 10.0 
< 10.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 5.0 
< 10.0 
< 10.0 
< 5.0 

Units 

% 

ug/kg 
uglkg 
uglkg 
uglkg 
ug!kg 
ug!kg 
ug/kg 
ug!kg 
uglkg 
ug!kg 
ug!kg 
ug/kg 
ug!kg 
uglkg 
uglkg 
ug/kg 
uglkg 
uglkg 
ug.lkg 
uglkg 
uglkg 
uglkg 
ug/kg 
uglkg 
ug/kg 
ug!kg 
ug/kg 
ug/kg 
uglkg 
ll~ 
uglkg 
uglkg 
uglkg 
uglkg 
ug!kg 

07/19/02 
07118/02 
lpm 
07/26/02 

Flags 



07126/2002 15:10 FAX 630 778 1233 FIRST ENVIRONMENTAL LABS ~ ECI 

First 
Environmental 
Laboratories, Inc. 

Ill 004 

1600Shore Road • Napernlle, illinois 60563 • Phone (630) 778-1200 • Fax(630) 778-1233 
IE.PA Certification #100292 

Client: 

Analytical Report 

ENVIRONMENTAL CONTRACTORS OF IL, lNC. 
Project ID: ACS Superfund Site; P.O. #15506 Date Received: 
Sample Number: 63491 Date Taken: 
Sample Description: V & H Yard Time Taken: 
Lab File ID: 63491-92 Date Reported: 

Analyte Result Units 

Base-Neutral/Acid Compounds Method 3540C/8270C 
Preparation Date: 07/24/02 
Analysis Date: 07/25/02 

Acenapbthene < 330 ug/kg 
Acenaphtb.ylene < 330 uglkg 
Anthracene < 330 ug/kg 
Benzidine . < 330 ug/kg 
Benzo[a ]anthracene < 330 ug/kg 

Benzo[b ]fluoranthene < 330 uglkg 
Benzo[k ]fluoranthene < 330 uglkg 
Benzo[g,h,i]perylene < 330 uglkg 
Benzo[a]pyrene < 90 uglkg 
Benzoic Acid < 330 uglkg 
Benzyl alcohol < 330 uglkg 
bis(2-Chloroethoxy)methane <330 uglkg 
bis(2-Chloroethyl)ether < 330 uglkg 
bis(2-chloroisopropyl)ether < 330 uglkg 
bis(2-Ethylhexyl)phthalate < 330 uglkg 
4-Bromophenyl-phenylether < 330 ug/kg 
Butylbenzylphthalate < 330 ugllcg 
Carbazole < 330 uglkg 
4-Chloroaniline < 330 ugllcg 
4-Chloro-3-methylphenol < 330 uglkg 
2-CJUoronaphtluUene < 330 uglkg 
2-Chlorophenol < 330 uglkg 
4-Chlorophenyl-phenylether < 330 uglk:g 
Chrysene < 330 ug/kg 
Dibenz[ a,h ]anthracene < 90 uglkg 
Di benzofuran < 330 ug/kg 
1 ,2-Dichlorobenzene < 330 ug!kg 
1,3-Dichlorobenzene < 330 uglkg 
1,4-Dichlorobenzene < 330 ug/kg 
3,3'-Dichloroben.z:id:ine < 660 uglkg 
2,4-Dichlorophenol < 330 uglkg 
Diethylphthalate < 330 uglkg 

07/19/02 
07/18/02 
lpm 
07/26/02 

Flags 



07126/2002 15:10 FAX 630 778 1233 FIRST ENVIRONMENTAL LABS -+ ECI 

First 
Environmental 
Laboratories, Inc. 

Ill 005 

1600 Shore Road • Naperville, Dlinois 60563 • Phone (630) 778-1200 • Fax (630) 178-1233 
IEPA Ce:rtification =#100292 

Client: 

Analytical Report 

ENVIR.ON1v1ENT AL CONTRACTORS OF IL, INC. 
Project ID: ACS Superfund Site; P.O. #15506 Date Received: 
Sample Number: 63491 Date Taken: 
Sample Description: V & H Yard Time Taken: 
Lab File ID: 63491-92 Date Reported: 

Analyte Result Units 

2, 4-Dimethyl phenol < 330 ug!kg 
Dimethylphthalate < 330 ug/kg 
Di~n-butylphthalate < 330 uglkg 
4,6-Dinitro-2-methylphenol < 1,600 uglkg 
2, 4-Dinitrophenol < 1,600 uglkg 
2,4-Dinitrotoluene < 250 ug/kg 
2,6-Dinitrotoluene < 260 ug/kg 
Di-n-octylphthalate < 330 ug!kg 
Fluoranthene < 330 ug/k.g 
Fluorene < 330 ug/kg 
Hexachlorobenzene < 330 ug/kg 
Hexachlorobutadiene < 330 ug/kg 
Hexacblorocyclopentadiene < 330 ug/kg 
Hexachloroethane < 330 uglkg 
lndeno[1,2,3-cd]pyrene < 330 uglkg 
Isophorone < 330 uglkg 
2· Metb.ylnaphthalene < 330 ug!kg 
2-Methylphenol < 330 uglkg 
3&4-Methy I phenol < 330 ug/kg 
Naphthalene < 330 uglkg 
2-Nitroaniline < 1,600 uglkg 
3-Nitroaniline < 1,600 ug!kg 
4-Nitroan.iline < 1,600 uglkg 
Nitrobenzene < 260 uglkg 
2-Nitrophenol < 1,600 ug!kg 
4-Nitrophenol < 1,600 ug!kg 
N-Nitrosodimethylamine < 330 ug/l<:g 
N-Nitroso-di-n-propylamine < 330 uglkg 
n-Nitrosodiphenylamine < 330 uglkg 
Pentachlorophenol < 330 ug/kg 
Phenanthrene < 330 uglkg 
Phenol < 330 uglkg 
Pyrene < 330 uglkg 
1 ,2,4-Triohlorobenzene < 330 uglkg 
2,4,5-Trichlorophenol < 660 uglkg 
2,4,6-Tricbloropbenol < 330 uglkg 

07/19/02 
07/18/02 
lpm 
07/26/02 

Flags 



07/26/2002 15:10 FAX. 630 778 1233 FIRST ENVIRONMENTAL LABS ~ ECI 

First 
Environmental 
Laboratories, Inc. 

@006 

1600ShoreRoad • Napcrville,Illino~60563 • Phone(630)778-1200 • Fax(630)778-I233 
IEPA Certification #100292 

Client: 

Analytical Report 

ENVIRONMENTAL CONTRACTORS OF IL, INC. 
Project ID: ACS Superfund Site; P.O. #15506 Date Received: 
Sample Number: 63491 Date Taken: 
Sample Description: V & H Yard Time Taken: 
Lab File ID: 63491-92 Date Reported: 

An::lyte 

Pesticides!PCBs Method 3540C/8081A/8082 
Preparation Date: 07/24/02 
Date Analyzed: 07126/02 

Aldrin 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 124& 
Aroclor 1254 
Aroclor 1260 
alpha-BHC 
beta-BHC 
delta-BHC 
Lindane (gamma-BHC) 
alpha-Chlordane 
gamma-Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4-DDT 
Dieldrin 
Endosulfan I 
Endosulfan n 
Endosu1fan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

Result Units 

< 8.0 uglkg 
< 80.0 ug!kg 
< 80.0 uglkg 
< &0.0 uglkg 
< 80.0 uglkg 
< 80.0 ug!kg 
< 160 ug!kg 
< 160 ug!kg 
< 2.0 ug!kg 
< 8.0 uglkg 
< 8.0 uglkg 
< 8.0 ug/kg 
< 80.0 uglkg 
< 80.0 uglkg 
< 16.0 ug!kg 
< 16.0 ug/k:g 
< 16.0 ug!kg 
< 16.0 uglkg 
< 8.0 uglkg 
< 16.0 uglkg 
< 16.0 uglkg 
< 16.0 uglkg 
< 16.0 ug!kg 
< 16.0 uglkg 
< 8.0 ug!kg 
< 8.0 uglkg 
< 80.0 ug/kg 
< 160 uglkg 

07/19/02 
07/18/02 
1pm 
07/26/02 

Flags 



0.7/26/2002 15:11 F.Al; 630 778 1233 FIRST ENVIRONMENTAL LABS ~ ECI 

First 
Environmental 
Laboratories, Inc. 

i4t]007 

1600ShoreRoad • Naperville,Dlinois60563 • Phone(630)778-1200 • Fax(630)778-l233 
IEPA Certification #100292 : 

I 

Analytical Repoh 

Client: ENVIRONMENTAL CONTRACTORS OF IL, INC. 
Project ID: ACS Superfund Site; P.O. #15506 Date Received: 
Sample Nwnber: 63492 Date Taken: 
Sample Description: V & H Soil Time Taken: 
Lab FileiD: 63491-92 Date Reported: 

Analyte 

Solids, Total 

BTEX Method 5035/82608 
Analysis Date: 07 n.s/02 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Result 

81.91 

< 2.0 
< 5.0 
< 5.0 
< 5.0 

Polynuclear Aromatic Compounds Method 3540C/8270C 
Preparation Date: 07 !24102 
Analysis Date: 07/25/09. 

N apbthalene < 25 
Acenaphthylene <50 
Acenaphthene <50 
Fluorene <50 
Phenanthrene <50 
Anthracene <50 
Fluoranthene 97 
Pyrene 96 
Benzo[ a]anthracene 59 
Cbrysene 59 
Benzo[b ]fluoranthene 83 
Benzo[k]fluoranthene 39 
Bcmzo[a]pyrene 77 
Indeno[l ,2,3-cd]pyrene 48 
Dibenz(a,h]antbracene < 20 
Benzo[g,h,i]peryl ene <50 

Units 

% 

uglkg 
ug/kg 
uglkg 
ug/kg 

uglkg 
ug/kg 
uglkg 
uglkg 
uglkg 
uglkg 
ug/kg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
ug/kg 
ug/kg 
uglkg 
ug/kg 

07/19/02 
07/19/02 
8:30 
07!26/02 

Flags 
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First 
Environmental 
Laboratories, Inc. 

AUG 3 0 2002 

1600 Shore Road • Naperville, lliinois 60563 1 Phone(630) 778-1200 1 Fax (630) 778-1233 
IEPA Certification #100292 

August 27,2002 

Mr. Randy Price 
ENVIRONMENTAL CONTRACTORS OF ILLINOIS 
5290 Nimtz Road 
Loves Park, ll.., 61111 

Project ID: ACS Superfund Site; P.O. #15506 
First Environmental File ID: 63491-92 
Date Received: July 19th, 2002 

Dear Mr. Price: 

Enclosed is an amended report for the above referenced samples. A change bas been 
made to the reporting limits for three Base-Neutral/Acid (semi-volatile) compounds. 
These results have been flagged with an "M". These reporting limits are based on our 
laboratory's Method Detection Limit (MDL) Study, which is a statistically derived and 
theoretical value based upon multiple spiked samples. These represent the lowest values 
that we can report for this sample. One compound, Benzidine, does not meet the EPA 
Region 9 PRG for industrial soil samples. 

All analyses were performed in accordance with methods from the USEP A publication, 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd 

Edition, December, 1996. 

If future work on this site requires the PRGs to be met, we may consider using alternate 
methods or seek guidance from Region 9 on methodology. 

I thank you for the opportunity to be of service to you and look forward to working with 
you again in the future. Should you have any questions regarding any of the enclosed 
analytical data or need additional information, please contact me at 630-778-1200. 

Sincerely, 

-t(.~~~ 
Project Manager 



First 
Environmental 
Laboratories, Inc. 
1600 Shore Road • Naperville, lllinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 
IEPA Certification #100292 

Client: 

Analytical Report 

ENVIRONMENTAL CONTRACTORS OF IT..., INC. 
Project ID: ACS Superfund Site; P.O. #15506 Date Received: 
Sample Number: 63491 Date Taken: 
Sample Description: V & H Yard Time Taken: 
Lab File ID: 63491-92 Date Reported: 

Analyte Result Units 

Base-Neutral/Acid Compounds Method 3540C/8270C 
Preparation Date: 07/24/02 
Analysis Date: 07/25/02 

Acenaphthene < 330 uglkg 
Acenaphthylene < 330 uglkg 
Anthracene < 330 uglkg 
Benzidine < 30 uglkg 
Benzo[ a] anthracene < 330 uglkg 
Benzo[b J fluoranthene < 330 ug/kg 
Benzo[k]fluoranthene < 330 ug/kg 
Benzo[g,h,i]perylene < 330 uglkg 
Benzo [a ]pyrene < 90 ug/kg 
Benzoic Acid < 330 uglkg 
Benzyl alcohol < 330 ug/kg 
bis(2-Chloroethoxy)methane < 330 uglkg 
bis(2-Chloroethyl)ether < 330 ug/kg 
bis(2-chloroisopropyl)ether < 330 uglkg 
bis(2-Ethylhexyl)phthalate < 330 ug/kg 
4-Bromophenyl-phenylether < 330 uglkg 
B utylbenzylphthalate < 330 uglkg 
Carbazole < 330 uglkg 
4-Chloroaniline < 330 uglkg 
4-Chloro-3-methylphenol < 330 ug/kg 
2-Chloronaphthalene < 330 ug/kg 
2-Chlorophenol < 330 uglkg 
4-Chlorophenyl-phenylether < 330 uglkg 
Chrysene < 330 ug/kg 
Dibenz[ a,h ]anthracene < 90 ug/kg 
Dibenzofuran < 330 uglkg 
1 ,2-Dichlorobenzene < 330 uglkg 
1 ,3-Diehl oro benzene < 330 ug/kg 
1 ,4-Dichlorobenzene < 330 uglkg 
3,3'-Dichlorobenzidine < 660 ug/kg 
2,4-Dichlorophenol < 330 ug/kg 
Diethylphthalate < 330 ug/kg 

07/19/02 
07118/02 
lpm 
08/27/02 

Flags 

M 



First 
Environmental 
Laboratories, Inc. 
1600 Shore Road • Naperville, lllinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 
IEPA Certification #100292 

Analytical Report 

Client: ENVIRONMENTAL CONTRACTORS OF IL, INC. 
Project ID: ACS Superfund Site; P.O. #15506 Date Received: 07/19/02 
Sample Number: 63491 Date Taken: 07/18/02 
Sample Description: V&HYard Time Taken: lpm 
Lab File ID: 63491-92 Date Reported: 08/27/02 

Analyte Result Units Flags 

2,4-Dimethylphenol < 330 uglkg 
Dimethylphthalate < 330 uglkg 
Di-n-butylphthalate < 330 ug/kg 
4,6-Dinitro-2-methylphenol < 1,600 uglkg 
2,4-Dinitrophenol < 1,600 uglkg 
2,4-Dinitrotoluene < 250 uglkg 
2,6-Dinitrotoluene < 260 uglkg 
Di-n-octylphthalate < 330 ug!kg 
Fluoranthene < 330 ug!kg 
Fluorene < 330 uglkg 
Hexachlorobenzene < 330 uglkg 
Hexachlorobutadiene < 330 uglkg 
Hexachlorocyclopentadiene < 330 uglkg 
Hexachloroethane < 330 uglkg 
Indeno[ 1 ,2,3-cd]pyrene < 330 ug!kg 
Isophorone < 330 ug!kg 
2-~ethylnaphthalene < 330 uglkg 
2-Methylphenol < 330 ug/kg 
3&4-Methylpheno1 < 330 uglkg 
Naphthalene < 330 uglkg 
2-Nitroaniline < 1,600 ug!kg 
3-Nitroaniline < 1,600 ug!kg 
4-Nitro aniline < 1,600 uglkg 
Nitrobenzene < 260 ug!kg 
2-Nitrophenol < 1,600 ug/kg 
4-Nitrophenol < 1,600 ug/kg 
N-Nitrosodimethy1amine < 45 ug/kg M 
N-Nitroso-di-n-propylamine < 35 ug/kg ~ 

n-Nitrosodiphenylamine < 330 ug!kg 
Pentachlorophenol < 330 uglkg 
Phenanthrene < 330 ug/kg 
Phenol < 330 ug/kg 
Pyrene < 330 ug/kg 
1 ,2,4-Trichlorobenzene < 330 ug/kg 
2,4,5-Trichlorophenol < 660 ug/kg 
2,4,6-Trichlorophenol < 330 uglkg 



APPENDIX H 

Geotechnical Laboratory Testing Results of 
Root Zone Source Material (K&S Engineers, Inc. [K&S]) 



September 11, 2002 

File No. 6783 

~ K&S Engineers, Inc. 
9715 KENNEDY AVENUE • HIGHLAND, INDIANA 46322 
(219) 924-5231 • (773) 734-5900 • FAX (219) 924-5271 

Environmental Contractors of Illinois 
5290 Nimtz Road 
P. 0. Box 2071 
Loves Park, IL 61111 

Attn: Mr. Randy Price 

LABORATORY TEST REPORT 

SEP 1o 2002 

TESTS ON SANDY LEAN CLAY(MERRILLVILLE) AND SAND 
AMERICAN CHEMICAL SERVICES 

410 S. COLFAX 
GRIFFITH, INDIANA 

Dear Mr. Price: 

At your request, K & S Engineers, Inc. (K & S), has completed the laboratory testing of the 

samples collected at the above referenced site. 

The results of the laboratory tests, which were performed on the samples, are presented 

below. 

• Geotechnical and EnVironmental Consultants • 



Table 1: Laboratory Test Results on Samples for ACS Site 

sanlpJe m . S~llJpie . . Moisture Ati~~b~tg · .· siah4art~:Ptridrit- ··.·· . -~P~jJic: coetfit!ient~i · % passiilg · Gr~m-size 
classification · Content Lilllits : TeSt l"~tllts : · G~ayity Pel'lll~~biUtY • ~rough .·. ctirve 

Sample# 1 Dark gray, 11.2% 
(Merrillville) trace black, 

Sandy Lean 
Clav- CL 

Sample# 2 Grayish brown 
Fine Sand 

File No. 6783 

~====~~"'F='====t <.· Cinisec) · ._ .. #too .: , LL: PL :Pt .·· ·.· .. ·. ··· · 
.: .(ASl'M· 

31 19 12 

:. : . . . . :. . : . : .. ~ : ... .· ... :; ...... · .. ·. 

y dry= 107.5 pcf 
Opt. Moist~ 17.5% 

(Figure 2) 

y dty = 109 pcf 
Opt. Moist. = 11.0 % 

(Figure 3) 

Page -2-

2.58 

·-•-•···.·· ·:· -U~()f:_.·. · 
1.5 X 10"1 

-Sample at 
94.7% of 
Proctor Ilensitv 

64.3% Figure 1 



We appreciate the opportunity to be of service to you. If you have any questions regarding this 
information, please do not hesitate to call our office. 

Very truly yours, 
K & S Engineers, Inc. 

CA:PS:DS/cam 

Dibakar Sundi, P .E. 
Senior Engineer 

Attachment(s ): Plots for particle-size distribution tests and Standard Proctor test results 

File No. 6783 Page -3-
KaS 

~ 



U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 
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100 10 1 0.1 0.01 0.00 
GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

. SILT OR CLAY 
coarse fine coarse medium I fine 

Specimen Identification Classification MC% LL PL PI Cc Cu 

• MERRILL 0.0 SANDY LEAN CLAY Cl 31 19 12 

Specimen Identification 0100 060 030 010 %Gravel %Sand %Silt 1 %Clay 

• MERRILL 0.0 12.50 0.06 0.019 0.0028 0.6 32.4 52.3 14.7 

PROJECT ACS -410 s Colfax, Griffith, IN JOB NO. 6783 
DATE 09/04/02 

@ K & S TESTING AND 

GRADATION CURVES ENGINEERING INC. 
\. .J 

Figure 11 



figure 2 

~ ·K a s lngineers, Inc. REPORT ON 

8'1'1!t KennedY A,....· Hllldand .. •1122 12181 92.!DS1 MOISTURE- DENSITY RELATIONSHIP 

C Environmental Contractors 
L of Illinois, Inc. (ECI) 
~ 5290 Nimtz Road 
N P .0. Box 2071 
TLoves Park, IL 61111 

p ACS 
R o 410 S. Golfax 
J Griffith, Indiana 
E 
c 
T 

FILE NO. _6_7_8 3 __ _ 

DATE 
8-31-02 

REF. NO. __ 2 __ _ 

-
Borrow 

Merriville Source 
SOURCE OF MATERIAL _..;;...;;.;;;;.;;;;..;;..;.;,.._ _______________________ _ 

CLASSIFICATION OF MATERIAL Dark gray, trace black sandy lean Clay 

METHOD OF COMPACTION Standard Proctor ASTM D 6 9 8 . Method A 

HAMMER WEIGHT 5 • 5 LBS. FALL 12 · 0 IN NO. OF LAYERS,_---=..3 __ _ 

MOLD SIZE _ _;4~·;...;0'--- INCHES MAX. DENSITY __ ...::1~0:....:.7...:.·-=5~- PCF OPT. MOISTURE --=1..:..7..:..·.:..5_% 

110 

-
105 

.. 
\ 

100 

95 -

0 5 10 15 20 25 30 

MOISTURE CO~EN'I - PERCENT OF DRY WEIGHT 



(I' ·I( It I -.neers, Inc. REPORT ON 

M1!11CennedY Av.,...- Hfllld;lnd IN 11522 C218J a2•5211 MOISTURE- DENSITY RELATIONSHIP 

c Environniental Contractors 
L of Illinois, Inc. (ECI) 
I 5290 Nimtz Road 
~P.O.Box2071 
T Loves Park, IL 61111 

p ACS 
~ 41~ S: Colfax. 
J Gr1ff1th, Ind1ana 
E 
c 

FILE NO. -~6...:..7.:;,8 3;:;___ 

DATE 8-31-02 

REF. NO. _______ 1 _______ __ 
T ______________________________ .. __ Wetland Sand Material 

SOURCE OF MATERIAL ------=B~o~r~r~o~w~-----------------------------------------------------------------

CLASSIFICATION OF MATERIAL Grayish brown fine Sand, trace gravel and silt 

METHOD OF COMPACTION Standard Proctor ASTM D 698, Method A 

HAMMER WEIGHT _____ .:::..5 .:..· .:::.5 ------ LBS. FALL _ __:1::..:2::..!•w0~----...LIN NO. OF LAYERS. ____ ......::::3 __ _ 

MOLD SIZE ___ 4~·;;...0;;...__ INCHES MAX. DENSITY _____ ....;:1;..:0....;:9....;.;..:0;___PCF OPT. MOISTURE __ 1_1_._0_% 

110 -

.. 

105 

100 

0 5 10 15 20 25 30 

MOISTURE CO~ENT - PERCENT OF DRY WEIGHT 



September 30, 2002 

File No. 6783-B 

®K&S Engineers, Inc. 
9715 KENNEDY AVENUE • HIGHLAND, INDIANA46322 
(219) 924-5231 • (773) 734-5900 • FAX (219) 924-5271 

Environmental Contractors of Illinois 
5290 Nimtz Road 
P. 0. Box 2071 
Loves Park, IL 61111 

Attn: Mr. Steve Palmer 

Dear Mr. Palmer: 

LABORATORY TEST REPORT 
TESTS ON TOPSOIL 

GRIFFITH AND MERRIL VILLE SAMPLES 
AMERICAN CHEMICAL SERVICES 

410 S. COLFAX 
GRIFFITH, INDIANA 

ocr o 3 zoaz 

At your request, K & S Engineers, Inc. (K & S), has completed the laboratory testing of the 

topsoil samples from Griffith and Merrillville. The sample from Griffith was furnished by 

you and the sample from Merrillville was collected at the above referenced site. 

The results of the laboratory tests, which were performed on the samples, are presented 

below. 

• Geotechnical and Environmental Consultants • 



J ::' ' .... 

Table 1: Laboratory Test Results on Samples for ACS Site 

sampl~ ID : • <SaiJi}J~e· .•.. ·. .·. Moi~t~t~ Atterberg 
·.classification ·content . LiJiii~ 

Merrillville 
(Sample #2) 

Griffth 
(Sample# I) 

Griffith 
(Sample# 2) 

File No. 6783-B 

Dark gray, 
black Lean 
Clay with 
Sand- CL 

Dark gray, 
black sandy 
Clav- CL 

25.3% 37 21 

19.0% 31 20 

16 

11 

s~and~r«f:Ptti~tor• · · · ·.·. $1le¢ific doerncient~r .. · · % . 
Test'~~sitlts>·· · ··• •· · Gravity P~rlhe~biliif · (nlssing · 

y dry= 99 pcf 
Opt. Moist. = 22.5 % 
(Ref# 3- Figure 5) 

y dry""' 97 pcf 
Opt. Moist. = 21.5 % 
(Ref# 4- Fi~~:ure 7) 

Y dry= 97.5 pcf 
Opt. Moist.= 22.0% 
(Ref# 5- Figure 8) 

Page -2-

2.53 

2.43 

(crri/sec) .·thiaugh 

7.8 X 10-6 
(Compacted at 
93.6%) 

#joo 
.. (A5TM. 

· .•.. Jl40)·. 
76.9% 

67.3% 

Gtain'-Size ·. 
curve · 

Figure 4 

Figure 6 



We appreciate the opportunity to be of service to you: If you have any questions regarding this 
information, please do not hesitate to call our office at (219) 924- 5231. 

Very truly yours, 
K & S "neers, Inc. 

eter Kostur, LPG 
Project Engineer 

CA:PK:DS/cam 

Attachment(s): 

File No. 6783-B 

Dibakar Sundi, P.E. 
Project Engineer 

Plots for particle-size distribution tests and Standard Proctor test results 

Page -3-
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U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I "" HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium I fine 

Specimen Identification Classification MC% LL PL PI Cc Cu 

• MERR-2ND 0.0 LEAN CLA V with SAND CL 37 21 16 

··~ 

Specimen Identification 0100 060 030 010 %Gravel %Sand %Silt l %Clay 

• MERR-2ND 0.0 9.50 0.04 0.009 0.1 23.4 53.6 22.9 

PROJECT ACS - 410 s Colfax, Griffith, IN JOB NO. 678~ 
DATE 09/23/02 

(ID K & S TESTING AND 

GRADATION CURVES ENGINEERING INC. 

"' ~ 

Figure 4 



<i' K It S lngineers, Inc. REPORT ON 
Figure 5 

971!1 Kennedy Avenue· HIGhland IN 41!22 t211) 124-15251 MOISTURE- DENSITY 'RELATIONSHIP 

0 Environmental Contractors 
L of Illinois, Inc. (ECI) 
1 52 90 Nimtz Road 
E P • o. Box 2 0 71 
~Loves Park, IL 61111 

PACS 
R 410 s. Colfax 
~Griffith·, Indiana 

E 
c 

FILE NO • 6 7 8 3 

DATE . 9-19-02 

REF. NO. 3 -----T 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~erriville ~ource ~uplicate ~a~ple 

SOURCE OF MATERIAL _ _:.M:.;:e:..:r:..:r;..::i:..:l:..:l=-v:..:1::..:' l::..:l::.;e=-.~( !:.2:.:n.::::d:..-!::s:.:::am~p:=l:.::e:.!.) ______________ _ 

CLASSIFICATION OF MATERIAL Dark gray, black sandy Clay (Topsoil) 

METHOD OF COMPACTION Standard Proctor ASTM D 698, Method A 

HAMMER WEIGHT __ 5_._5 ____ LBS. FALL __ 1_2_.0 ____ IN NO. OF LAYERS_......;:.3 __ _ 

MOLD SIZE __ 4_._0 __ INCHES MAX. DENSITY __ ...;;:.9...:9_:'...;;:.0 __ PCF OPT. MOISTURE 22 • 5 % 

. 

.' 

100 

1.1!1 

95 

90 

0 5 10 15 20 25 30 

MOISTURE CONTENT - PERCENT OF DRY WEIGHT 

2c: Client 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium I fine 

Specimen Identification Classification MC% LL PL PI Cc Cu 

• GRIFFITH 0.0 SANDY LEAN CLAY Cl 31 20 11 

Specimen Identification 0100 D60 D30 D10 %Gravel %Sand %Silt I %Clay 

• GRIFFITH 0.0 19.00 0.06 0.032 0.0035 1.4 30.8 54.1 13.7 

PROJECT ACS -410 s Colfax, Griffith, IN JOB NO. 6783 
DATE 09/23/02 ® K & S TESTING AND 

GRADATION CURVES ENGINEERING INC . 
'- ..JJ 

Figure 6 



~ K & S lngineers, tnc. REPORT ON 
Figure 7 

171!1 Kennedy Avenue- HIGhland IN •n22 C2111 124-5211 MOISTURE- DENSITY "RELATIONSHIP 

c Envirorunemtal Contractors 
L of Illinois, Inc. (ECI) 
I 5290 Nimtz Road 
~ P • 0 • Box 2 0 71 
T Loves Park, IL 61111 

P ACS 
~ 410 .S. Golfax 
J Griffith, Indiana 
E 
c 
T 

FILE NO. 6783 

DATE 
9-19-02 

REF. NO. 4 

-Griffith Source 
SOURCE OF MATERIAL __ G=r-=i-=f~f~i;.;:t:.:;h:..._ ______________________ _ 

CLASSIFICATION OF MATERIAL Dark gray, black sandy Clay (Topsoil) 

METHOD OF COMPACTION Standard Proctor ASTM D 698, Method A 

HAMMER WEIGHT _-::5;.....;:·~5=----- LBS. FALL ---=l'-=2~·-=0:__ ____ IN NO. OF LA YERS_....:::3~---

MOLD SIZE _ _...;;4 ...... -"o __ INCHES MAX. DENSITY --~97~. 0~- PCF OPT. MOISTURE 21.5 % 

; 

100 

95 

II 

90 

0 5 10 15 20 25 30 

MOISTURE CON~ENT - PERCENT OF DRY WEIGHT 

2c: Client 



REPORT ON 
Figure 8 

~ K & S lngineers, Inc. 
8715 KennedY Avenue- Highland IN 4&122 l219) 924-5211 MOISTURE- DENSITY 'RELATIONSHIP 

P ACS c Environmental Contractors 
L of Illinois, Inc. (ECI) 
I 5290 Nimtz Road 

~ 410 S. Colfax 
J Griffith, Indiana 

FILE NO . 6 7 8 3 

DATE . 9-25-02 
~ P • 0 • Box 2 0 71 
T Loves Park, IL 61111 

Attn: Mr. Randy Price 

E 
c 
T 

REF. NO. ---~5~--

Griffith Source Duplicate Sample 
SOURCE OF MATERIAL _...;B;;;.o=r~r~o.;.;.w __________________________________________ _ 

CLASSIFICATION OF MATERIAL Black, dark gray silty Clay Top Soil 

METHOD OF COMPACTION Standard Proctor ASTM D 698, Method A 

DAMMER WEIGHT ___ .....:5::..:....:. 5=---- LBS. FALL _...;;;1;..;:;2~·;...;:0;__ _______ IN NO. OF LA YERS. __ -::3;...__ __ 

MOLD SIZE -~4'-:•...):0~- INCHES MAX. DENSITY ____ ___...9_.7_. ...... 5'---- PCF OPT. MOISTURE 2 2. 0 % 

100 

95 

" 
90 

.. 

85 

0 5 10 15 20 25 30 

MOISTURE CONTENT - PERCENT OF DRY WEIGHT 

2c: Client 



APPENDIX I 

Compaction and Moisture Testing Results of Root Zone Material (K&S) 
• Nuclear Density Testing Results 
• Sand Cone Method Testing Results 



• Nuclear Density Testing Results 



K & S Engineers, Inc. FIELD COMPACTION TEST 

I 
971~ Krnnedy Avtnur, Highland, IN 46122, J"honr (219) 924 ~211 

c Environmental Contractors p ACS FILE NO. 6783 

I 
L of Illinois, Inc, (ECI) R 410 s. Colfax 
I 5290 Nimtz Road o Griffith, Indiana DATE: 9-10-02 
E P.O. Box 2071 J 
N Loves Park, IL 61111 E REPORT NO. 2A 

IT 
c 

Attn: Mr. Randy Price T SHEET 1 OF 1 

TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 
I 

I STONE MOIST FROZEN VIBRATING PLATE X 

I SAND X DAMP X SOFT VIBRATING ROLLER X 

I CLAY WET LOOSE SHEEP~ FOOT ROLLER 

I SLAG DRY FIRM X RUBBER TIRE ROLLER 

I 
LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

I ASTM D 1557-91 METHOD ASTM D 1556-90 

X <\STM D 698-91 METHOD A ASTM D 30 17 - 93 X 

I PROJECT SPECIFICATIONS OTHER 

1 REFERENCE TEST No.: Wetland Sand Material _ SPECIFICATON REQUIREMENTS 

I 
MAXIMUM DENSITY PCF 109.0 90.0 e;. MAXIMUM DENSITY 

OPTIMUM MOISTURE•/. 11.0 e;. RELATIVE DENSITY 

I 
DATE REF. TEST DRY MOISTURE COMPAC· PASS 

No. No. DENSITY PERCENT TION OR LOCATION OF TEST 

PCF % FAR. SOUTH EAST AREA (PRACTICE) 

1-10 1 1 101.0 11.2 92.6 p 4.0 11 

I 9-1o 1 1A 103.9 11.0 95.3 p 8.0 11 

3-10 1 2 101.7 13.0 93.3 p 4 • 0 II 

l 9-10 1 2A 101.8 13.0 93.3 p 8.0 11 

I 3-10 1 3 106.1 11.2 97.7 p 4 • 0 II 

I '1-10 1 3A 109.5 11.2 100+ p 8.0 11 

I 3-10 1 4 106.0 11.6 92.3 p 4.0 11 

I 3-10 1 4A 102.5 10.1 94.0 p 8.0 11 

I 
I 

I 

I 

I 
c: Cl1ent 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• K & S Engineers, Inc . FIELD COMPACTION TEST 

971~ Krnnrdy Avrnur, Highland, IN 46322, Phonr (2191924 !\23 I 

, Environmental Contractors p ACS FILE NO. 6783 -
.L of Illinois, Inc, (ECI) R 410 s. Colfax 

I 5290 Nimtz Road 0 Griffith, Indiana DATE: 9-10-02 
P.O. Box 2071 J 

~ Loves Park, IL 61111 E REPORT NO. 2B 
.T c 

Attn: Mr. Randy Price T SHEET 1 OF 1 

• TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 

iTONE MOIST FROZEN VIBRATING PLATE 

.SAND X DAMP X SOFT VIBRA TJNG ROLLER X 

:LAY WET LOOSE SHEEPS FOOT ROLLER 

-SLAG DRY FIRM X RUBBER TIRE ROLLER 

LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

.ASTM D 1557-91 METHOD ASTM D 1556-90 

~STM D 698-91 X METHOD A ASTM D 3017-93 X 

ROJECT SPECIFICATIONS OTHER 

! ~EFERENCE TEST No.: __ 1_ Wetland Sand Material _ SPECiflCATON REQUIREMENTS 

rAXIMUM DENSITY PCF 109.0 % MAXIMUM DENSITY 

: )PTIMUM MOISTURE"/• 11.0 % RELATIVE DENSITY 

~ DATE REF. TEST DRY MOISTURE COMPAC- PASS 
No. No. DENSITY PERCEI'IT nON OR LOCATION OF TEST 

PCF % FAIL SOUTH EAST AREA 

1 .. 3-10 1 1 102.0 10.8 93.6 TEST NO. 1 
I"" 

9-10 1 2 NOT TO BE REC PRDED TEST NO. 2 

L9-10 1 3 107.6 11.9 98.7 TEST NO. 3 

. 9-10 1 4 102.3 12.1 93.9 TEST NO. 4 

~ 

~ 
I 

~ 

' I • 
L. ,. 
~c: Cl1ent 



K & S Engineers, Inc. FIELD COMPACTI~~t;.E~~ 200{' 

I 9715 K~nnrdy Avenu~. Highland, IN 46322, f'llonr (2_19) 924 ~231 

~ Environmental Contractors p ACS FILE NO. 6783 ~ 

L of Illinois, Inc, (ECI) R 410 s. Colfax 

I I 5290 Nimtz Road o Griffith; Indiana DATE: 9-11-02 
~ P.O. Box 2071 J 
'I' Loves Park, IL 61111 E REPORT NO. 3 

I r c 
Attn: Mr. Randy Price T SHEET 1 OF 1 

TYPE OFFILL COMPACTION OF GRADE METHOD OF COMPACTION 

I STONE MOIST FROZEN VIBRATING PLATE 

1 
'iAND X DAMP SOFT VIBRATING ROLLER 

.l CLAY WET X LOOSE SHEEPS FOOT ROLLER 
--· 

I 5LAG DRY FIRM RUBBER TIRE ROLLER 

I LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

I ASTM D 1557 -91 METHOD ASTM D 1556-90 

X METHOD A ASTM D 3017-93 X \STM D 698-91 

I 
?ROJECT SPECIFICATIONS OTHER 

'{[FERENCE TEST No.: __ 1 Weiland Sand Material __ SPECIFICATON REQUIREMENTS 

VIAXIMUM DENSITY PCF 109.0 •1. MAXIMUM DENSITY 

I OPTIMUM MOISTURE•/. 11.0 %RELATIVE DENSITY 

DATE REF. TESl" DRY MOISTURE COMI'AC- PASS 

I No. No. DENSITY PERCENT TION OR LOCATION OF TEST 

PCF ~- FAIL 

1-11 1 1 110.3 12.5 100+ LOCATION #2 

I 9-11 1 2 109.1 13.4 100+ LOCATION #5 

~-11 1 3 111.3 13.6 10)+ LOCATION #7 

I 9-11 1 4 116.2 14.0 100+ LOCATION #6 

~-11 1 5 110.0 10.0 100+ LOCATION #8 

l 

L 

I 

l 
I 

I 
I 

l 

I 
Cl~ent 

~ 

l 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



SFP f o ?nM 
V .. ..,UL 

K & S Engineers, Inc. FIELD COMPACTION TEST 

971S Knnrdy Avrnur, Highland, IN 46322, l'honr (li'J) 924 5231 

~~ 
Environmental Contractors p ACS FILE NO. 6783 
of Illinois, Inc, (ECI) R 410 s. Colfax 
5290 Nimtz Road o Griffith, Indiana DATE: 9-12-02 

E P.O. Box 2071 J 

~~ Loves Park, IL 61111 E REPORT NO. 4 
c 

Attn: Mr. Randy Price T SHEET 1 or 1 

~ 
I 

TYPE OFFILL COMPACTION OF GRADE METHOD OF COMPACTION 
: 

T STONE MOIST FROZEN VIBRATING PLATE 

~SAND X DAMP SOFT VIBRATING ROLLER 

I CLAY WET LOOSE SHEEPS FOOT ROLLER 

~SLAG DRY X FIRM RUBBER TIRE ROLLER 

I 
LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

'ASTM D ISS7 · 91 METHOD ASTM D 1556-90 

X ASTM D 698-91 METHOD A ASTM D 3017-93 X 

• PROJECT SPECIFICATIONS OTHER 

1 Wetland Sand Material REFERENCE TEST No.: SPECIFICATON REQUIREMENTS 

• MAXIMUM DENSITY PCF 109.0 •;. MAXIMUM DENSITY 

11.0 % RELATIVE DENSITY OPTIMUM MOISTUREOfo 

' DATE 
REF. TEST DRY MOISTURE COMI'AC· I' ASS 
No. No. DENSITY PERCENT TION OR LOCATION OF TEST 

PCF % fAll 

L9-12 1 1 115.9 4.9 100+ LOCATION #5 

,.9-12 1 2 117.7 5.4 100+ LOCATION #5 

L9-12 1 3 107.3 8.5 98.4 LOCATION #7 

T 9-12 1 4 119.5 6.8 100+ LOCATION #6 

~9-12 1 5 114.5 8.4 100+ LOCATION #9 

9-12 , 
6 110.4 9.1 100+ LOCATION #10 .J. 

~9-12 1 7 115.9 6.2 100+ LOCATION #11 

3-12 1 8 116.7 7.7 100+ LOCATION #12 

-9-12 1 9 113.0 6.4 100+ LOCATION #13 
I 

3-12 1 10 115.9 5.1 100+ LOCATION #14 

~9-12 1 11 117.1 4.9 100+ LOCATION #15 

,J-12 1 12 116.4 4.0 100+ LOCATION #16 

[ 
~ 
~ c: Cl1ent 



I 
K & S Engineers, Inc. FIELD COMPACTIO,$liist ~-

971~ Krnnedy Avenue, Highland, IN 46322, Phone 1219) 924 S231 

- Environmental .Contractors p ACS FILE NO. 6783 -
~~ 

of Illinois, Inc, (ECI) R 410 s. Colfax 
5290 Nimtz Road o Griffith, Indiana DATE: 9-13-02 

E P.O. Box 2071 J 

"' Loves Park, IL 61111 E REPORT NO. 5 
IT c 

Randy Price T SHEET 1 OF 1 Attn: Mr. 

I TYPE OFFILL COMPACTION OF GRADE METHOD OF COMPACTION 

1 
HONE MOIST FROZEN VIBRATING PLATE 

I SAND X DAMP SOFT VIBRATING ROLLER 
I 

:::LAY WET LOOSE SHEEPS FOOT ROLLER 

I SLAG DRY FIRM RUBBER TIRE ROLLER 

LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

I ASTM D 1557-91 METHOD ASTM D 1556-90 

\STM D 698-91 X METHOD A ASTM D3017-93 X 

I PROJECT SPECIFICATIONS OTHER 

1 ~EFERENCE TEST No.: Wetland Sand Material SPECIFICA TON REQUIREMENTS -- -
I MAXIMUM DENSITY PCF 109.0 % MAXIMUM DENSITY 

11.0 )PTIMUM MOISTURE"/• "I• RELATIVE DENSITY 

I 
DATE REF. TEST DRY MOISTURE COM PAC· PASS 

No. No. DENSITY PERCENT TION OR LOCATION OF TEST 

PCF •;. FAIL 

I 3-13 1 1 115.7 8.0 100+ LOCATION #2 

I 9-13 1 2 115.8 8.8 100+ LOCATION #5 

1 3-13 1 3 119.7 6.4 100+ LOCATION #7 
I 3-13 1 4 122.1 6.2 100+ LOCATION #6 

1 9-13 1 5 113.8 7.9 100+ LOCATION #8 
I 

I 
I 

I 

l 

I 

I 
L 

I 
Cl1ent 

I 

I 

I 
--
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



~----------------------------------
I 

K & S Engineers, Inc. FIELD CQ,,JP.-\CTIO."\ TEST 

9715 Krnncd) AH1111r, 1-lighl~mi,IN ~632!,1'hunc (219) 924 5231 

Contractors p ACS FILE :-10_ c Environmental 6783 

I of Illinois, Inc, (ECI) R 410 s. Colfax 
' 5290 Nimtz Road 0 Griffith, Indiana DATE: 9-16-02 

£ P.O. Box 2071 J 

I N Loves Park, IL 61111 E REPORT NO. 6 
. c 

Attn: Mr. Randy Price T SHEET 1 OF 1 

I TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 

,;TONE MOIST FROZEN 

I >AND DAMP SOFT 

-
CLAY X WET X LOOSE 

I~ !LAG DRY FIRM 

I 
LABORATORY DATA AND PROCEDURES 

\STM I" 1557-91 METHOD 

X METHOD A I ASTM D 698 _, 

~ROJECT SPECIFICATIONS 
-- 4•• ·-~-

2 AEFERENCE TEST No.: Merriville Source Material I '\1AXIMUM DENSITY PCF 

--
107.5 

1 
OPTIMUM MOISTURE% 

I DATE 

II 9-16 

9-16 

II 9-16 

9-16 

,, 9-16 I 
I 

0-1~ 
l ~ --

II 9-16 

,[ 9-16 

II 9-16 

~l 9-16 

' 
' 

II 9-16 

ll 9-16 

9-16 

I 

REF. TEST 
No. No. 

2 1 

2 2 

2 3 

2 4 

2 5 

2 6 

2 7 

2 8 

2 9 

2 10 

2 11 

2 12 

2 13 

17.5 

DRY MOISTURE COM PAC· 
DENSITY PERCENT TION 

PCF % 

92.6 18.8 86.1 

94.7 15.3 88.1 

96.9 17.7 90.1 

89.4 17.9 83.2 

94.7 18.3 88.1 

87.Sl 20.5 Q1 Q ..... ~ . ...., 
89.0 20.8 82.8 

95.2 17.9 88.6 

90.7 17.8 84.4 

89.9 19.7 83.6 

91.2 24.3 84.8 

90.0 19.3 83.7 

92.6 17.1 86.1 

• 

-

PASS 
OR 

FAn. 

VIBRATING PLATE 

VIBRATING ROLLER 

SHEEPS FOOT ROLLER 

RUBBER TIRE ROLLER 

FIELD TEST METHOD 
·-· 

ASTJ\.J D 1556- 90 

ASTM D 3017-93 X 

OTHER 

SPECIFICATON REQUIREMENTS 

"1. MAXII\-1UM DENSITY 

%RELATIVE DENSITY 

LOCATI0:-.1 Of TEST 

LOCATION #17 

RETEST OF TEST . # 17 

LOCATION #18 

LOCATION #19 

LOCATION #20 

LOCATI'JN #21 

LOCATION #21 

RETEST OF LOCATION #20 

RETEST OF LOCATION *19 

RETEST OF LOCATION #19 

RETEST OF LOCATION #21 

RETEST OF LOCATION #21 

RETEST OF LOCATION #17 

·-



I K & S Engineers, Inc. FIELD COMPACTION TEST 

9715 Kennedy Aunur,llighland,IN 46J22,1'tJone (2191 924 S2JI 

- Environmental Contractors p ACS FILE NO. 6783 -
.... of Illinois, Inc, (ECI) R 410 s. Colfax 
I 5290 Nimtz Road o Griffith, Indiana DATE: 9-17-02 
- P.O. Box 2071 J 
~ Loves Park, IL 61111 E REPORT NO. 7 
r c 

Attn: Mr. Randy Price T SHEET 1 OF 1 

TYPE Of FILL COMPACTION OF GRADE METHOD OF COMPACTION 

I 
<;TONE MOIST FROZEN VIBRATING PLATE 

!..)AND DAMP X SOFT VIBRATING ROLLER X 

I -::LAY X WET LOOSE SHEEPS FOOT ROLLER 

.)LAG DRY FIRM X RUBBER TIRE ROLLER 

LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

. ASTM D 1557-91 METHOD ASTM D 1556- 90 

\STM D 698-91 X METHOD A ASTM D 3017-93 X 

,.ROJECT SPECIFICATIONS OTHER 

"lEFERENCE TEST No.: __ 2_ Merriville Source Material - SPECIFICATON REQUIREMENTS 

nlfAXIMUM DENSITY PCF 107.5 •;. MAXIMUM DENSITY 

')PTIMUM MOISTURE-;. 17.5 •;. RELATIVE DENSITY 

I 
DATE REF. TEST DRY MOISTURE COMPAC· PASS 

No. No. DENSilY PERCENT TION OR LOCATION OF TEST 

PCF "'o FAIL OFF SITE - LANDFILL 

l-17 2 1 95.1 22.6 88.4 TEST NO. 22 

9-17 2 2 87.1 26.4 81.0 TEST NO. 23 

l-17 2 3 91.7 22.3 85.3 TEST NO. 24 

9-17 2 4 99.6 20.7 92.6 TEST NO. 25 

I 
I 

I 
' 

[ 

I 
Cl1ent 

I 

l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



K & S Engineers, Inc. FIELD COMPACTION TEST 

9715 K~nnrdy Avrnur, Highland, IN 46Jll,l'honr (219) 924 52JI 

~~ 
Environmental Contractors p ACS FILE NO. 6783 
of Illinois, Inc, (ECI) R 410 S. Colfax 
5290 Nimtz Road o Griffith, Indiana DATE: 9-24-02 ~ 

E P.O. Box 2071 J 

~~ Loves Park, IL 61111 E REPORT NO. 8 
c 

Attn: Mr. Randy Price T SHEET 1 OF' 2 

~ TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 

I STONE MOIST FROZEN VIBRATING PLATE 

~SAND X DAMP X SOFT VIBRATING ROLLER 

I ::::LAY WET LOOSE SHEEPS FOOT ROLLER 

~SLAG DRY FIJW X RUBBER TIRE ROLLER 

LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

~ASTM D 1557-91 METHOD ASTM D 1556-90 

"STM D 698- 91 X METHOD A ASTM D 3017-93 X 

~PROJECT SPECIFICATIONS OTHER 

2 Merriville Source Material REFERENCE TEST No.: SPECIFICATON REQUIREMENTS 

'MAXIMUM DENSITY PCF 107.5 •;. MAXIMUM DENSITY 

17.5 .)PTIMUM MOISTURE"/• %RELATIVE DENSITY 

~ DATE REF. TEST DRY MOISTURE COM PAC- PASS 
No. No. DENSITI' PERCENT TION OR LOCATION OF TEST 

PCF ~. FAIL 

L.9-24 2 1 91.7 21.5 85.3 TEST NO. 22 - RETEST 

• 9-24 2 2 97.3 21.1 90.5 TEST NO. 23 - RETEST 

~9-24 2 3 93.4 20.8 86.9 TEST NO. 24 - RETEST 

T 9-24 2 4 96.1 18.2· 89.4 TEST NO. 25 - RETEST 

~9-24 2 5 92.0 18.2 85.6 TEST NO. 26 

9-24 2 6 87.3 17.5 81.2 TEST NO. 27 

·9-24 2 7 99.4 18.1 92.5 TEST NO. 28 

3-24 2 8 92.3 18.2 85.9 TEST NO. 29 

-9-24 2 9 94.3 20.0 87.7 TEST NO. 30 

9-24 2 10 94.5 15.7 87.9 TEST NO. 31 

'9-24 2 11 92.9 17.5 86.5 TEST NO. 32 

~-24 2 12 93.3 17.5 86.8 TEST NO. 33 

I 9-24 2 13 105.2 16.5 97.9 TEST NO. 34 

1 ~-24 2 14 98.7 15.2 91.8 RETEST OF TEST NO . 34 ... 
!Ill 

1-24 2 15 87.3 15.6 81.2 TEST NO . 35 
• ::: Client 



10/28/2003 10:01 8156354304 PAGE 02/02 

K & S Engineers, Inc. 
I 

FIELD COMJ-'A(I"IO:'< TE.Sr 

')~ 15 lo.:tnnuJy Avtnut, H•f;hl:ull, I;'\ ~63!2., 1'1'10,~ (119) n' 5231 

I l 
c Environmental :::on tractors p 1-.CS I FIL.E :-.'0. E783 
L of Illi.nois, Inc, (ECI) R 410 s. Colfax 
I 5290 Nimtz Road c Griffith~ Indiana DAlE: 9-24-02 
E P.O. Box 2G71 J 
N Loves Park, l..l.J 61111 "E REPORT l'iO. 8 ..,. c I 

' Attn: M:.-. Rand.,.· Price T : SHEET 2 OF 2 

TYPE OFFILL COMPACTION OF GRADE METHOD OF COMPACTION i 

! 

STONE MOTST FROZEN VI BRA TTNG Pl.....o\. TE I 

SAND 0.4.\IIP X SOFT VIBRATING ROL.LER 

I 
I CLAY X 'NET LOOSE SHEEPS FOOT ROLLE~ 
I 

SLAG DRY FIRM X RUBBER TIRE ROL:..ER. 

LABORATORY DATA AND PROCEDURES fiELD 'TEST i\IETHOD 

ASTM D 1557-91 METHOD ASTMD 1556-90 

ASTM D 691 - 91 X METHOD A ASTM D JOJ7- 93 X 

PROJECT SPICIFJCA TJONS OTHER -·· I 
4 l ·P.!:FER.E~CE TEST No.: Griffith Source Material SPECJFJCA'fO~ REQUIREMENTS -- -

MAXIMUM DENSITV PCF' ~7.0 "i• iYIAXl;\tUM DE~SITY -- - --
OPTIMUM 1\-JOISTUR£•/• 22.0 "!.RELATIVE DENSITY 

DATE REF. ~..sT OlV NOISll.IU COMPAC· I' ASS 
.. 

No. No. I DEmtTY Pi!!.C::im 1lON Qlt LOCATION Of TEST 

PCF ~. FAn. 

9-24 4 16 87.0 21.2 89.6 TEST NO. 36 

9-24 4 17 95.4 16.9 98.3 TEST NO. 37 

9-24 4 1s! 86.3 13.8 88.9 TEST NO. 38 

9-24 4 19 87.0 14.7 89.5 TEST NO. 39 

~ . 

I 

'• . I . 2c: Cll.ent 

OCT-28-2003 09:57AM FAX:8156364304 ID:MWH PAGE:002 R=96% 



~ K & S Engineers, Inc. 
')r-r 0 7 2002 FIELD COMPACTION TEST ~· \, ! 

971~ Krnnrdy Avrnur, Highland, IN 46322,1'honr (219) 924 ~231 

~ 
Environmental Contractors p ACS FILE NO. 6783 
of Illinois, Inc, (ECI) R 410 s. Colfax 
5290 Nimtz Road o Griffith, Indiana DATE: 9-26-02 
P.O. Box 2071 J 

~) Loves Park, IL 61111 E REPORT NO. 9 
c 

Attn: Mr. Randy Price T SHEET 1 OF 1 
I 

TYPE OF FILL 
Ill 

COMPACTION OF GRADE METHOD OF COMPACTION 

"iTONE MOIST FROZEN VIBRATING PLATE 

_.;AND DAMP SOFT VIBRATING ROLLER 

-:LAY X WET LOOSE SHEEPS FOOT ROLLER 

~LAG DRY FIRM RUBBER TIRE ROLLER 

LABORATORY DATA AND P~OCEDURE~ FIELD TEST METHOD 
-~ ~...;;. 
~~ 0 

.STM D 1557 • 91 MJ' ~e. .J_ ~.:~ ASTM D 1556 - 90 
0~ c,0 -~ 

0~\ I 
STM D 698 • 91 X !::' ,§ A ~?>'I. ASTM D 3017-93 X e:,'lf • HOD e;,o 

~ ~ -~ ~c,0 -

ROJECT SPEC! FICA TIONS__ ~j;'lf __ ~i~" ~ov 
OTHER -~~ 

1 2 4 
0~\ 

~.EFERENCE TEST No.: SPECIFICATON REQUIREMENTS 

~JAXIMUM DENSITY PCF 109.0 107.5 97.0 •;. MAXIMUM DENSITY 

"PTIMUM MOISTURE•!. 11.0 17.5 21.5 •;. RELATIVE DENSITY 

~DATE REF. TEST DRY MOISTURE COMPAC· PASS 
No No. DENSITY PERCENT TION OR LOCATION OF TEST 

PCF ~- FAIL 

L -26 2 1 97.9 19.0 91.1 RETEST OF TEST #22 -9-26 2 2 95.4 17.7 88.8 RETEST OF TEST #25 

l-26 2 3 96.1 21.2 89.4 RETEST OF TEST #23 
-9-26 2 4 99.0 18.0 92.1 RETEST OF TEST #24 

L -26 2 5 95.7 17.6 89.0 RETEST OF TEST #30 

q-26 1 6 102.0 11.9 93.6 RETEST OF TEST #34 

L -26 4 7 91.8 23.4 94. 6 RETEST OF TEST #37 

--26 4 8 88.4 20.2 91.1 TEST #42 

L 
L 
L 
-

L 
-L : Client 
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K & S Engineers, Inc. FIELD COMPACTION TEST 

I 9715 Krnnrdy Avrnur, Highland, IN 46322, Phonr (219) 924 ~231 

I 
Environmental Contractors p ACS c FILE NO. 6783 

L of Illinois, Inc, (ECI) R 410 s. Colfax 

I~ 5290 Nimtz Road o Griffith, Indiana DATE: 9-27-02 
P.O. Box 2071 J 

N Loves Park, IL 61111 E REPORT NO. 10 

IT 
c 

Attn: Mr. Randy Price T SHEET 1 Of 1 

TYPE OF FILL COMPACTION OF GRADE METHOD Of COMPACTION 

I STONE MOIST FROZEN VIBRATING PLATE 

SAND DAMP X SOFT VIBRATING ROLLER 

I CLAY X WET LOOSE SHEEP5 FOOT ROLLER --

1 
SLAG DRY FIRM X RUBBER TIRE ROLLER 

I LABORATORY DATA AND PROCEDURES fiELD TEST METHOD 

I ASTM D 1557-91 METHOD ASTM D 1556- 90 

ASTM D 698 - 91 X METHOD A ASTM D 3017-93 X 

PROJECT SPECIFICATIONS OTHER 

I REFERENCE TEST No.: 4 Griffith Source Material SPECIFICATON REQUIREMENTS -- -
\1AXIMUM DENSITY PCF 97.0 •;. MAXIMUM DENSITY 

I OPTIMUM MOISTURE•;. 21.5 •;. RELATIVE DENSITY 

DATE REF. TEST DRY MOISTURE COM PAC- PASS 

I 
No. No. DENSITY PEJlCENT liON OR LOCATION OF TEST 

PCF % FAIL 

~-27 4 1 90.7 13.1 93.5 TEST =#41 

l9-27 4 2 98.0 11.7 100+ TEST #48 

; 1-27 4 3 90.7 19.8 93.5 TEST #49 

1 9-27 2 4 86.9 17.7 80.8 RETEST OF TEST #23 

;-
Cl1ent 

. 

I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



K & S Engineers, Inc. FIELD COMPACTION TEST 

I 
9715 Ktanedy Avenue, Highlaad,IN 46J22,1'hone (219)924 Slll 

'c Environmental Contractors p ACS FILE NO. 6783 
L of Illinois, Inc, (ECI) R 410 s. Colfax 

I~ 5290 Nimtz Road o Griffith, Indiana DATE: 9-30-02 
P.O. Box 2071 J 

N Loves Park, IL 61111 E REPORT NO. 11 

IT 
c 

Attn: Mr. Randy Price T SHEET 1 OF 1 

TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 

~STONE MOIST FROZEN VIBRATING PLATE 

SAND DAMP X SOFT VIBRATING ROLLER 

I CLAY X WET LOOSE SHEEPS FOOT ROLLER 

SLAG DRY FIRM X RUBBER TIRE ROLLER 

I LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

ASTM D 1557-91 METHOD ASTM D 1556-90 

I ASTM D 698 - 91 X METHOD A ASTM D 3017-93 X 

PROJECT SPECIFICATIONS OTHER 

j REFERENCE TEST No.: 4 Griffith Source Material SPECIFICATON REQUIREMENTS -
MAXIMUM DENSITY PCF 97. 0 •;. MAXIMUM DENSITY 

I OPTIMUM MOISTURE-!. 21.5 •;. RELATIVE DENSITY 

DATE REF. TEST DRY MOISTURE COMPAC· PASS 

1 
No. No. DENSITY PERCENT TION OR LOCATION OF TEST 

PCF % FAIL 

3-30 4 1 92.8 20.4 95.6 TEST #38 

19-30 4 2 90.6 20.3 93.4 TEST #37 

3-30 4 3 85.3 19.8 87.g TEST #36 

[ 9-30 4 4 92.6 22.0 95.4 TEST #43 

I 3-30 4 5 78.8 21.1 81.2 TEST #46 

r 9-30 4 6 88.8 20.2 97.5 TEST #54 

)-30 4 7 83.0 20.1 85.5 TEST #53 

. Client " . 

I 

I 
• I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



K & S Engineers, Inc. FIELD COMPACTION TEST 

I[ 9715 Krnnrdy Annur, Highl1nd, IN 46322,1'bonr (219) 924 5231 

~~ 
Environmental Contractors p ACS FILE NO. 6783 
of Illinois, Inc, (ECI) R 410 s. Colfax 
5290 Nimtz Road o Griffith, Indiana DATE: 9-30-02 

E P.O. Box 2071 J 

~~ Loves Park, IL 61111 E REPORT NO. 12 
c 

Attn: Mr. Randy Price T SHEET 1 OF 1 I 

~ 
I 

TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 

, STONE MOIST FROZEN VIBRATING PLATE 

~SAND DAMP X SOFT VIBRATING ROLLER 

l :::LAY X WET LOOSE SHEEPSFOOTROLLER 

~ 3LAG DRY FIRM X RUBBER TIRE ROLLER 

LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

~ ASTM D 1557-91 METHOD ASTM D 1556-90 

X METHOD A ASTM D 3017-93 X \STM D 698 - 91 

~ /ROJECT SPECIFICATIONS OTHER 

_4_ Griffith Source Material SPECIFICATON REQUIREMENTS "l.EFERENCE TEST No.: -
~ .~AXIMUM DENSITY PCF 97. 0 •;. MAXIMUM DENSITY 

'JPTIMUM MOISTURE•!. 21.5 % RELATIVE DENSITY 

I. DATE 
REF. TEST DRY MOISTURE COMPAC- PASS 
No. No. DENSITY PERCENT TION oR· LOCATION OF TEST 

PCF % FAn. 

I J-30 4 1 89.1 19.9 91.8 TEST #39 

•• 9-30 4 2 89.3 19.7 92.1 TEST #40 

I J-30 4 3 89.0 19.9 91.7 TEST #41 

·~ q-30 4 4 78.0 21.0 80.4 TEST #48 

I~~_ ~-3 o 4 5 78.3 21.8 80.7 TEST #49 
~ 

4 'l-30 6 87.1 20.6 89.7 TEST #50 

I.J-30 4 7 82.0 21.1 84.5 TEST #42 

I~ 

I 

-I 
II 
; 
~:: Cl1ent 



I K & S Engineers, Inc. FIELD COMPACTION TEST 

971~ Krnnrdy Avrnur, Highland, IN 46322, l'honr (2191 924 SlJJ 

I~ 
Environmental Contractors p ACS FILE NO. 6783 
of Illinois, Inc, (ECI) R 410 s. Colfax 
5290 Nimtz Road 0 Griffith, Indiana DATE: 10-1-02 
P.O. Box 2071 J 

IT Loves Park, IL 61111 E REPORT NO. 13 
c 

Attn: Mr. Randy Price T SHEET 1 OF 1 
-

I TYPE OF FILL COMPACTION OF GRADE METHOD OF COMPACTION 

I 

-TONE MOIST FROZEN VIBRATING PLATE 

l.:~AND DAMP SOFT VIBRATING ROLLER 

LAY X WET X LOOSE X SHEEPS FOOT ROLLER 

I::,LAG DRY FIRM RUBBER TIRE ROLLER 

LABORATORY DATA AND PROCEDURES FIELD TEST METHOD 

IASTM D 1557-91 METHOD ASTM D 1556-90 

STM D 698-91 X METHOD A A STM D 3017 - 93 X 

lrROJECT SPECIFICATIONS OTHER 

EFERENCE TEST No.: ___!:J_ Griffith Source Material SPECIFICA TON REQUIREMENTS 

~YaAXIMUM DENSITY PCF 97.o - - . •;. MAXIMUM DENSITY 

..... PTIMUM MOISTURE._,. 21.5 1/o RELATIVE DENSITY 

I _)ATE REF. TEST DRY MOISTURE COM PAC- PASS 
No. No. DENSITY PERCENT noN OR lOCATION OF TEST 

PCF % FAn. 
-
l 0-1 4 1 90.4 23.3 93.1 TEST #35 

~0-1 4 2 92.1 23.4 97.4 TEST #45 
-
1 o-1 4 3 84.3 22.0 87.0 TEST #44 

·, 0-1 4 4 92.2 23.5 95.0 TEST #56 

i 0-1 4 5 94.2 21.6 97.1 TEST #52 -
I ·o-1 4 6 86.1 23.2 88.7 TEST #51 

~0-1 4 7 78.8 21.7 81.2 TEST #47 
I 

' ~ 
~ 
""" 
L 
I 

Cl~ent 



• Sand Cone Method Testing Results 



K & S Engineers, Inc. DATA SHEET 

I 9715 Keaaedy Anaue- Highland, IN 46322 FIELD COI\'IPACTION TESTS 
(219)924-5231 • (773)734-5900 • Fn (219)924-5271 

L 

L c Environmental Contractors p ACS FILE NO. 6783 

I ~ of Illinois, Inc. (ECI) R 410 s. Colfax DATE 9-24-02 
5290 Nimtz Road 0 Griffith, Indiana SHEET 1 OF 1 

L- ~ P.O. Box 2071 1 REPORT NO. 1 
Loves Park, IL 61111 E 

INSPECTOR 
IT c Rajesh Malik 

T 

L( 
Attn: Mr. Randy Price 

TYPE OF FILL CONDITION OF GRADE METHOD OF COMPACTION 

~STONE DRY FROZEN VIBRATING ROLLER 

SAND X DAMP X SOFT VIBRATrNG PLATE 

CLAY MOIST LOOSE X SHEEPSFOOT ROLLER 

SLAG WET FIRM. RUBBER TIRE ROLLER 

L- TEST NUMBERS 
I 
; 

-r I WT. OF SAND+ CONT. BEFORE TEST (LBS) 13.41 

I 2 WT. OF SAND+ CONT. AFTER TEST (LBS) 6.33 , 
3 WT. OF SAND- (I)- (2) (LBS) 7.08 
4 WT. OF SAND TO FILL CONE (LBS} 3.83 
5 WT. OF SAND TO FILL HOLE (3)- (4) (LBS) 3.25 
6 WT. OF EXCAVATED SOIL+ CONT. (LBS) 3.85 
7 WT. OF CONTAINER (LBS) .61 

I 
8 WT. OF EXCAVATED SOIL (6) - (7) 3.24 

l 9 DENSrTY OF CONTROL SAND (PCF) 96.2 
I 10 WET DENSITY OF SOIL (I) X (9)/(S) (PCF) 95.9 

I lOA TIN NO. KS-27 -, II WET WI. OF SAMPLE + TIN (OMS) 142.27 

12 DRY WI. OF SAMPLE+ TIN (GMS) 134.57 

13 WT. OF WATER (II)- (12) (OMS) 7.7 

14 WT. OF TIN (GMS) 31.08 

15 DRY Wl OF SOn.. (12)- (14) (GMS) 103.49 

I 
16 MOISTURE (I 3) X {I 00)/( 15) ("/•) 7.44 

17 DRY DENS In' (10) X 100/100 + ( 16) (PCF) 89.3 
I 18 MAXIMUM DENSITY (PCF) 109.0 

l 19 OPTIMUM MOISTURE W•l 11.0% 
I 20 REFERENCE: LAB NUMBER #1 Wetland Sand Material 

l;- COMPACTION (17) X 1001(18}("/o) 81.9 
1 22 COMPACTION REQUIRED(%) 

I 23 PASS- FAIL 

, 24 LOCATlON 
#1 

~ oU'MARKS 

( 2c:Client -



K & S Engineers, Inc.
9715 Kennedy Avenue - Highland, IN 46322

(215)924-5231 • (773)734-5900 • Fix (219)924-5271

DATA SHEET 1
FIELD COMPACTION TESTS

C Environmental Contractors p ACS
L of Illinois, Inc. (ECI) R 410 S. Colfax
I 5290 Nimtz Road O Gr i f f i th , Indiana
E P .O. Box 2071 I
N Loves Park, IL 61111 E
T C

Attn: Mr. Randy Price T

TYPE OF FILL

STONE
SAND
CLAY
SLAG

X

CONDITION OF GRADE

DRY FROZEN
DAMP X SOFT
MOIST LOOSE X
WET FIRM.

TEST NUMBERS

1

2

3

4

5

6

7

8

9

10

IOA

1

12

13

14

IS

16

17

18

19

20

21

22

23

2-1

WT. OF SAND + CONT. BEFORE TEST (LBS)

WT. OF SAND + CONT. AFTER TEST (LBS)

WT. OF SAND - ( 1 ) - (2) (LBS)

WT. OF SAND TO FILL CONE (LBS)

WT. OF SAND TO FILL HOLE (3) - (4) (LBS)

WT. OF EXCAVATED SOIL + CONT. (LBS)

WT. OF CONTAINER (LBS)

WT. OF EXCAVATED SOIL (6) - (7)

DENSITY OF CONTROL SAND (PCF)

WET DENSITY OF SOIL (8) X (9)/(5) (PCF)

TIN NO

WET WT. OF SAMPLE + TIN (CMS)

DRY WT OF SAMPLE + TIN (CMS)

WT OF WATER (1 1) - (12) (GMS)

WT. OF TIN (CMS)

DRY WT OF SOIL ( 12) - ( 14) (GMS)

MOISTURE (13) X (I00)/(15) (%)

DRY DENSITY (10) X 100/100 + (16) (PCF)

MAXIMUM DENSITY (PCF)

OPTIMUM MOISTURE (%)

REFERENCE: LAB NUMBER

COMPACTION ( 1 7) X 1 00/( 1 g) (•/.)

COMPACTION REQUIRED (%)

PASS - F A I L

LOCATION

REMARKS:

2c:Client

2

13.35

7.21

6.14

3.83

2.31

3.25

.62

2.63

96 .2

109.5

KS-44

130.96

115.46

15.50

31.88

83.58

18.6

92 .3

107.5

17.5

#2

FILE NO. 6783 I
DATE 9-24-02
SHEET 1 OF 1 -
REPORT NO. 2 1
INSPECTOR

RAJESH MALIK

1
METHOD OF COMPACTION

VIBRATING ROLLER
VIBRATING PLATE
SHEEPSFOOT ROLLER
RUBBER TIRE ROLLER

Merriville Source Material

85.9

# 2 2
•
1

1



I 

K & S Engineers, Inc. DATA SHEET 

I 9715 Kraardy A nan- Hic•land, IN 46322 FIELD COMPACTION TESTS 
(219)924-5231 • (77J)7J4-5900 • Fn (219)924-5271 

c Environmental Contractors p ACS 6783 

I~ 
of Illinois, Inc. (ECI) R 410 s. Colfax 

FILE NO. 
DATE 10-1-02 

5290 Nimtz Road 
E P.O. Box 2071 
N Loves Park, IL 61111 

IT 
Attn: M-r. Randy Price 

II TYPE OF FILL 

r STONE DRY 
SAND 

I CLAY 
SLAG 

'f L 
L ij 

., 
I 

·r 

~ 

I 

2 

J 

4 

s 

6 

7 

8 

9 

10 

L lOA 

II II 

~ 
12 

13 

14 

L~ IS 

I 16 

L~ 17 

I 18 

L 19 , 
20 

~ 
21 

22 

~ 
23 

24 

DAMP 
X MOIST 

WET 

TEST NUMBERS 

WT. OF SAND+ CONT. BEFORE TEST (LBS) 

WT. OF SAND+ CONT. AFTER TEST (LBS) 

WT. OF SAND - (I) - (2) (LBS) 

WT. OF SAND TO FILL CONE (LBS) 

WT. OF SAND TO FILL HOLE (J)- (4) (LBS) 

WT. OF EXCAVATED SOIL+ CONT. (LBS) 

WT. OF CONTAINER (LBS) 

WT. OF EXCAVATED SOIL (6)- (7) 

DENSm OF CONTI!..OL SAND (PC F) 

WET DENSITY OF SOrL (8) X (9)/(S) (PCF) 

TIN NO. 

WET WT. OF SAMPLE + TIN (GMS) 

DRY WT. OF SAMPLE+ TIN (GMS) 

WT. OF WATER(ll)- (12)(GMS} 

WT. OF TIN (GMS) 

DRY WT. OF SOIL (12)- (14) (GMS) 

MOISTURE (13) X (IOOY(IS) !"•) 

DRY DENSITY (I 0) X I 0011 00 + (16) (PCF) 

MAXIMUM DENSITY (PCF) 

OPTIMUM MOISTIJRE (%) 

REFERENCE: LAB NUMBER 

COMPAmON (17) X 100/(18)(~.) 

COMPAmON REQUIRED(%) 

PASS- FAIL 

LOCATION 

~ REMARKS: 

2c:Client 

0 Griffith, Indiana SHEET 1 OF 
J --

REPORT NO. 3 
E 

INSPECTOR c 
Venkat T 

CONDITION Of GRADE METHOD OF COMPACTION 

FROZEN VIBRATING ROLLER 
SOFT · VIBRATING PLATE -
LOOSE SHEEPSFOOT ROLLER 

X FIRM. RUBBER TIRE ROLLER 

13.87 

8.55 

5.32 

3 •. 80 

1. 52 

2.05 

0.45 

1. 60 

96.2 

101.3 

KS-23 

82.29 

73.50 

8.79 

31.47 

42.03 

20.9 

83.8 

97. 0 

21.5 

-
85.9 

Test No. 44 

1 



APPENDIXJ 

Air Monitoring Logs for Trench Installation Activities 



ENVIRONMENTAL CONTRACTORS OF ILLINOIS, INC . 
... . " 

FUGITIVE AIR E:MISSIONS MONITORING LOG 

nate: ___£_~----=-3~---=o:.......=z=---- Tomp/WU.d Speed & Di=tion' b6 a £/s:. J(j PJfJI/ p} 

Analyst --L~~x..:..311!~2)'____..,/lu'---....;:_G_(:;:o::__. ___ _ 
Health & Safety Officer 
Environmental Contractors of fllinois, Inc. 
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ENVIR.ONMF.NTA,T. CONTRACTORS OF ILLINOIS, INC. 

FUGITIVE AIR EMISSIONS MONITORING LOG 

Date: .9'-7"-02.. Temp/Wind Speed & Directio"' 6] ° F £-:/{) dJ(Ifl J 

Complaints/Symptoms: 

PPE in Use: 

l_O 
Observation/Comments: 

Analyst: _,.~:.....v:=:z.~~~...;.Y~ilu!:...-.L.~Cr:3....-':-----
Health & Safety Officer 
Environmental Contractors of Rlinois, Inc. 
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ENVIRONMENTAL CONTRACTORS OF ILLINOIS, INC. 

FUGITIVE AIR EMISSIONS MONITORING LOG 
' .. 

nate: 9-s--02 Temp/WU!d Speed & DUecti= £!2(JE!fi=.ts-!l/P/f 

I 

7J.IE' 7if~iJ ~N 0 Ajd /?Gbl)J.lv{-S. tvJJEiJ :C 
Analyst: Health & Safety Officer C J.)~ (..JCF!) TiJE RuB B J.SH f'l t€' 

EnvironmentaJContractorsoflllinois,lnc. ....z: r:O/ al2-J 6 ,£fplrl ~/)1JIN}J 

.L CJJC:C/<J:D ~::_- q:)5 j>fltlfJr)JtJ6-
=ecll'l6 ~ JSJI!J Nl/16'~ AJ/y' 
Rt/JOJ/'1~ 



i ' 
I i . - .. -! .. 

--
: .,~ : J- _l-+- __ I _.L.-L--.~---j__j_~l . : ___ i_j : __;_ ---~-- ~--l ____ _ t 
~ i_,_ I ! I I I : I ! : ! ! I ! l ; I ' i ; ' 

I ! I I : I ! i : : : i : I I i : : ' 
~ -: -~~r- ~- -: -~--~·--·r-r--,-~ -:-i -rr-:-r---~-: -- ~--~ T----- ---

1 I I 
. I 

. - - - - . . -~ . I.- + 
I 

-----:-
1 I 

I • 
I : 

:- : i i I; I ' ! 1: I ' ! i Li -- ll .. T"! --: :1_ - ----'- : --~ -I-; _,- --- -
I I l Ti ____ i I : -,-- -I ' "!" ~--T i - i --;--i I - -;--T- . ' i '-:--!------ -; ··t -; 

i -~--~~-~-- f +~_t-r·i- -~--+-+-i---f--)--·+--~-+ j--r--~~. ~; __ ; __ N-+t-c-L! ;---:----r·1--! 
T 1 : 1 : rr -- i _J 1 1 ; ; 1 · , , -+ . i 1 I , i ' 1 , ~ : : : : : . : 1 1 1-1-r- -~--~-~~~ ~--r--r--l-r r· 1 . ·-: -1 ; i 1 1--r- 1 -:--, :-r-r--; -r-r-1-
L L_.l!-! ir- -+ 1-r-r----H-~-· ~--LL_~ ; ' L ; I ~ __ J_~--+-J- I ! I _LLi ! I L H 
il . : ! : J I I J I I i ' ! I ; I I I I ! I ! ! ; I I 
1 I j_ r~T ~ . _j :+L .l · ! 1' ' ' ! 1 I l I I ' I i j I ; : 1 t --~--- ~~~i:tP/ 1 ,--r . r --~ ~--~- --, , i r ,----~ 1 I 1 - i 1 i i i 
i·- Lf _ _l_ I '-- I I : + +--L-1- -e--- ! ! _J_ ! 1--!-... r-~ 1 I , I : 1 i , 1 1 

1
!. --'-+ _ I i I 1--1 I _ -~ l__t---t--~-+----~--+-

, I I I I I I I I 
T ; 1 -W-tl _L_ 1- I I l I t --- v ~ : i!.) /''I ! I I 
1 ~~ft .L~,t; I : I I ·f-+' ~-x _ -~- 1- I I 
1 tr.~1 I ;if. I I I X. 1 i 
t~~~iti-r , __ ~ 1 : 

1 ~ iu /~~ 
·~~~ I ?<t i L ~-:! _ l l , I 
rv'l-~l" ..... i---.. .1 ~ I ~ I 

-.... ;1- : I I I ;' 
1--t--+---+--+-+1~.... P" I : I ~~ - I 

~ 1-i -.. I ; ~ 1 

t I I Xi 

I -, 
i l T-

I t i i\ l_ I 
\·+--~- f- l--+--l----ilf--l.--1--1--1-+---1 l ··t---+--+-_._--t-+----'1--+--t--+ 



ENVIRONMENTAL CONTRACTORS OF ILLINOIS, INC. 
NICOR- FREEPORT IL- JOB #15503 

FUGITIVE AIR EMISSIONS MONITORING LOG 

Date: _Cj+------=t:::....._-_0_~~ 
_, 0 

Temp/Wind Speed & Direction: /A - 2 0 

:J:\). I )'II ,· 

Engineering Controls: 

v 
PPE in Use: 

L..et~e./ 
'"'"~ ..... T'<IT1r\T1 c:omtmc:nts: /'.-o "'-'at ~ 1\-""' WUl- "' i>c b~"~-J . I',../ 

I 

I 

I 

I I I 

I I I 

I 

I 

I 

I 

I 

fc..,,. Pto~ Af"t1(4 . ...J pi!"- ~:1/S" v/fl-. l,.,.'t o• .... c....-t.-tt:. f/11- • 

w(_ h~ ~c_rUJe.. 4-.:..cf b~·fJ,.:_5 J.~o cl.t..{,,.tj ct_l6o i-1 l""'~j. 
~-ke_ CA. L. • I' . ft./1 

Analyst: _,..U,J~~-~~~~~~--
Health & Safety Officer 
Environmental Contractors of lllinois, Inc. 



ENVIRONMENTAL CONTRACTORS OF ll..LINOIS, INC. 
NICOR- FREEPORT IL- JOB #15503 

FUGITIVE AIR EMISSIONS MONITORING LOG 

Date: _,-4--_-_,7:_-_0_2.. __ _ '71J v_ o.o Cl. 0 Temp/Wind Speed & Direction: .£ .1_ Nv c.v 1.,._p/\. 

L: ~ - · __ ____:___ ____ .~- .. ~_,-;-_~·:,o,._::: ·~. ·- ·. ".- .. -. _.( __ 

Complaints/Symptoms: 
.. 

NJ}I'V-( 
Chemicals/Equipment in Use: 

·-·--- - ·--

m 7/0 -o 
Engineering Controls: 

' .. i&t..-'L. )"h,)V, 

PPE in Use: 

~.{ D 
Observation/Comments: 

jVo-+- a.·j 
ctf I, 

Analyst ~lk-=-==-=---..£-:-"'---~~
Health & Safety Officer 
Environmental Contractors of fllinois, Inc. 

¥,J ~4-e./' 

h~l-5. /Vv 
' 

ft'oh~J avf-



I~ 

ENVIRONMENTAL CONTRACTORS OF ILLINOIS, INC. 
NICOR- FREEPORT n.- JOB #15503 

FUGITIVE AIR EMISSIONS MONITORING LOG 

Date: __ CJ,__-_'JL---CJ_L __ _ Temp/Wind Speed & Direction: ___ q,__ ... _Cj..L..-.:.· ._-_0_(__--=-

I I 

I 

I I 

I I I I 

Complaints/Symptoms: 

Chemicals/Equipment in Use: 

Engineering Controls: 

'"'' 
PPE in Use: 

Observation/Comments: 

Analyst: ----='iU'~!L~e....ll<....-~--""'-----
. Health & Safety Officer 

Environmental Contractors of fllinois, Inc. 

I 

I 

I 



ENVIRONl\IENTAL CONTRACTORS OF U..LINOIS, INC. 

FUGITIVE AIR EMISSIONS MONITORING LOG 

Date: q{"1 )o t, Temp/Wind Speed & Direction: ----------

Complaints/Symptoms: 

Chemicals/Equipment in Use: 

Controls: 

PPE in Use: 

Observation/Comments: 

Analyst: -HJt!&~fli~~-
Health & Safety Officer 
Environmental Contractors of Illinois, Inc. 

I I 

I I 

I I 
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I I 

I I 

I I 

I I 
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APPENDIX K 

Manufacturer/Supplier Specification Sheets 
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~8/27/2~~2 14:24 81563643~4 ECI 
HU£ ~~ u~ ua:~1a ~"u-·~~ 

A~~ 22 '01 (T~UI DB 32 L!~Q l~DU8TRIAL 7A8AICI 

~ ....... ..,_,~ 

84) 8'75 8237 

.... ~ .. ._. 
I 
I 
I 
I 

' I 
I 
I 

NIUSIRIAL! 
FABRICS. INC.. I 

Aupst 22, 2.002 

DQr Sir or Mad2m: 

GEOTEXTILE lliVISION 
1550 'WIST J1I"J'B NORTH 8t'REXT 

SUMMDVILI.E 

SOUJR C.AROJ INA J'•a-tf6J 
GI:OTEXTJU QA L!NZ: 1-10_0-543-'"' 

W'AXJ 1·~'75-82'7' 

1rEBIITEI wnJiapl•d.co!!! 
E-MAIL: hllPIMIII• .. .c~~~~~ 

I'.A.CS::. \ 

Thi& .Idler is to ccrtity that Style 3~0EX. a uonwoven polypropyleue falnic rmpplied by UNQ 
Inclumial Fabrics, Inc., meers lbe fabric propeniea U.al below: 

MARV: .Minimum Average .Roll Value 

Sincerely, 

~ 
JayWibon 
Tcdmical Services Engiueer 

PAGE ~7/~7 
r·-



~1/2002 15:43 8156364304 ECI 

10/11/2002 FRI 15:16 FAX 815 332 3130 JOE COOLING & SONS, INC 

Cooling Landscape Contractors 
P.O. Box 506 • Charry V.tllc:y, TT. 6101.6 • Phonr: 815.332.2380 • &"<; 815.332.3130 

October 11, 2002 

Environmental Contractors of n.. 
Attn: Daryl Streed 
5290 Nimtz Road 
Loves Park, TL 61111 

Re: American Chemical Stnice Seed 

Daryl: 

The special seed mix that was required for the above referenced project was applied at a 
rate of 225 lbs per acre. The seed mixture specs are also included with this letter. 

If you have any questions, please feel free to call me at 815-332-2144. 

Sincerely, 

Chris Cooling 
Cooling Landscape Contracton, LLC. 

PAGE 03/04 

~002/003 



09/30/2002 16:32 8156364304 ECI 
uD/Iluu.uu' mu,, 1~. uv ri1A on ~~' dlllU uun VUULl~li & ~u~~, 11,~ 

~ Olds 
~~ Sad SolutlonsTH 

Seeds lor CI'O!!il!( Saa:as 

. SUMMARY OF SEED ANALYSlS REPORTS 

Tbe Follo,Ying Seed Lots Were Supplied To: Cool.iJJ.~ LaDdscape Coatraetors 

For use ia: Americ.aD CbmllcalMiXture, Lot. CLC72 

Date: September l4, lOOl 

1'11• acnncy ottlac IAl'Orml!~ioa :upplied is th• rupon!iilbiUty of the hstine aeud5llstcd. 
Copies orthe .iJI.diYidWll nports lared :are Dll nit. 

PAGE 02/02 
IIJUDUD02 

P.O. Box 7790 • Mill ~ison. WI. 53707 • 608·249-9291 • 80(}.356-7333 • Fax SOS·249-0695 
ShipJ:>ing: 2901 Packers Ave • Madison. WI 53704 

~00 'll clV:>S<IN\"1 ~NI100:> .. ._. SCiaa$ SeriO S810 8U 109 XV .:I &t: D'I Ill! %0/LZ 180 


